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Refractive index of Alkali Halides and lts Wavelength
and Temperature Derivatives

H. H. L

Center for Information and Numerical Data Analysis and Synthesis, Purdue University, West Lafayette, Indiana 47906

Refractive index data for 20 alkali halides are exhanstively snrveyed. compiled. and analyzed.
The most probable values at 293 K for the transparent region are generated for the materials for which
experimental data are sufficiently abundant and reliable. Provisional values are aiso provided for the
wavelengih regions where available data are insufficient or missing. Reasonable estimations of refrac-
tive index for the very scantily measured materials were made by incorporating the dielectric constants
and wavelengths of absorption peaks into a simplified dispersion equation. Temperature derivatives
of refractive index for most of the alkali halides were unavailable. However, using the existing data
for the five most commonly used alkali halides, novel empirical facts were discovered and dn/dT for-
mulas were construeted for all of the alkali halides. The calculated dn/dT values agree remarkably well

with the existing experimental data.

Key words: Alkali halides: optical constants: refractive index: temperature coefficient of refractive

index.
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tion hand

1. Introduction

The purpose of this work is to present and review
the available data and information on the refractive
index of alkali halides, to critically evaluate, analyze,
and synthesize ! the data, and to make recommendations

1 The term is used to connote the predietion. derivation. ar estimation ol data based on sound

emerical grounds aml ielated eaperimental cvidence.
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for the most probable values of the refractive index, its
wavelength derivative dn/dA, and temperature deriva-
tive dn/dT.

The recommended and provisional values generated
cover the widest possible transparent wavelength ranges
and are for the purest form of alkali halide for which



REFRACTIVE INDEX OF ALKAL HALIDES 9%

measurements have been made. However, for the
materials which have been very scantily measured or
have not been measured at all, reasonable estimations
are made for wide wavelength ranges.

The introductory text describes the general pro-
cedures and methods for the evaluation and synthesis
of the available dala and [vr the generation of recom-

mended values. It also discusses the present status of

the experimental data and other considerations con-

cerning the body of data.

In the theoretical background seclion, the general
theory of the refractive index and its temperature
derivative is discussed. Correlations of the dielectric
constants and the refractive index are described. An
important result in this work is the discovery of empir-
ical relationships which enable us to calculate dn/dT
data at 293 K for some materials on which no data are
available.

In the data presentation section we treat each material
separately, review the individual pieces of available
data and information, and describe the considerations
involved in arriving at the final assessment and recom-
mendation and the theoretical guidelines or semi-
ewpitical cotrelations vn which the data analysis and
synthesis are based. Figures and tables following the
discussions present the recommended values, in addi-
tion to the original data, specimen characterization,
and measurement information for the 283 sets of the
data extracted from 100 documents in the primary liter-
ature. Distribution of the available data sets is shown in
table 1.

In the conclusion, figures are presented in which all
the recommended curves on the refractive index, dn/dA

TABLE 1. AVAILABLE EXPFRIMENTAL REFRACTIVE INDEX DATA AND
ITS TEMPERATURE DERIVATIVE

n 4an/dT

Data ’l'ran\.lsviavit;:;gigion QtEy‘ Data Tran‘a:’parsm Region Quality
Sets Coverage of Data Sets CZ‘:-?:-E: gf a of Data
ge

LiF 47 wide range good 3 fair range poor
LicCi 2 two wavelengths poor - - -
LiBr 2 two wavelengths poor - - -
Lii 1 single wavelength poor - - -
NaF 15  wide range good 2 fair range poor
NaCl 48  wide range good 10 fair range fair
NaBr 5 limited to 0.2-0.67 ym fair - - -
Nal 1 single wavelength poor - - -
KF 5 limited to 0.21-0.59 um fair - - -
KCl 38 wide range good 8 fair range fair
KBr 27  wide range good 5 limited 10 <1 pm poor
KI 21 wide range fair 2 limited to <1 pm poor
RbF 1 single wavelength poor - - -
RbCl 3 limited to 0.19-0.66 ym fair 1 single wavelength  bad
RbBr 2  limited to 0.21-0.66 ym fair - - -
Rbl 3 limited to 0,18-0.66 ym  fair - - 7
CsF 1 single wavelength poor - - -
CsC1 6 limited to 0.22-0.67 ym  fair - - -
CsBr 8 wide range good 1 wide range average value
Csi 13 wide range good H wide range fair

and dn/dT are grouped for visual comparison. The
complishments in this work are discussed and the need
for further measurements is suggested.

The last section consists of the source references used
in the extraction of data andfor information. Only orig-
inal sources of data have been used in the analysis. The
eflective cut-off date for literature rescarch was March
1975, while the earliest referenced source was dated
1874. With such a comprehensive compilation of infor-
mation and presentation of resulis, the author believes
that any scientist or optical engineer will find this report
a great help in regard to refractive index and its tempera-
ture derivative. .

For a transparent material, the refractive index, n,
is defined as the ratio of the velocity, c, of electromag-
netic radiation in vacuum to the phase velocity, v, of the
same radiation in the material, i.e.,

n=clv. (1)

Since the index of refraction of air is only about 1.0003,
n is conventionally measured with respect to air instead
of vacuum and no correction is made.

In non-absorbing media, the refractive index is a real
quantity, while in absorbing media a complex index of
refraction, &V, is used. The complex index is defined as

N=n+ix, (2)

where « is the extinction coefficient or absorption index.
Both n and « are frequency dependent. The real and
imaginary parts of the square of the complex refractive
index are the real and imaginary parts of the complex
diclcetric constant of the matcrial, i.c.,

e=¢€ +ie2=N>= (n?—«?) 4+ i2n«k. (3)

The dispersion in an optical material is intimately re-
lated to the microscopic structure of the material. On
the short wavelength side, transmission is restricted by
electronic excitation, and for long wavelengths by molec-
ular vibrations and rotations. The width of the trans-
parent spectral range increases as the energy for elec-
tronic excitalion is increased and that for molecular
vibrations decrecased. Theoretical and experimental
studies on the ionic crystals indicate that crystals having
emall ions with strong bonding have a wide ultraviolet
transparency: this is true for alkali halides.

The alkali halides are typical ionic compounds and
their physical properties are in general well under-
stood. The majority of the alkali halides crystallize
in the rock salt sturcture in which each cation (alkali
metal ion) is surrounded by six nearest-neighbor anions
(halogen ions), and each anion by six nearest-neighbor
cations. The cations and anions are each situated on
the points of separate face-centered cubic lattices, and
these two lattices are interleaved with each other.

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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This type of crystal is called the g-form. A few of the
alkali hLalides normaliv ervstallize i a slightly dif-
ferent arrangement, typified by the room-tempcraturc
structure of cesium chloride. In this structure, each
cation is surrounded by eight nearest-neighbor anions
and conversely. The cations and anions in this structure
may be considered to occupy respectively the points
of two interpenetrating simple cubic lattices. This type
of crystal is called the a-form. A few physical properties
of alkali-halide crystals are listed in table 2.

In order to utilize any dispersive medium, spectro-
scopists must have a knowledge of the index of refrac-
tion and dn/dr for all wavelengths transmitted by the
medium. Such data are also useful to physicists for
evaluating theoretical dispersion equations and for
studying the forces between the constituents of the
crystal. The alkaline halides, having the cubic structure.
are favorable subjects for such studies.

In figure 1, we show a schematic view of the absorp-
tion spectrum of a typical alkali-halide crystal. At the
right (~ 40 um) are seen the absorption peaks associated
with optical phonons while nearer to the left (~ 0.15
um) are seen ihe absorption peaks associated with
excitons. In the transpareni region between these
exiremes the crystal absorbs little light and has a dis-
persion which can be characterized by a highfrequency
dielectric constant e,, = ng, where n, is the refractive
index at short wavelength. ln absorbing regions of the
spectrum, the imaginary part of € is non-zero. Both
the real and imaginary parts of € can be obtained from
the experimental refiectivity (preferably over a wide
range of wavelengths) and the use of the Kramers-
Kronig relation - or the Lorentz oscillator model. In
optical technology, the refractive index is needed only
for the transparent region of the material. One does
not have to carry out a complicated analysis and
calculation to obtain the refractive index. Direct
methods are available for high precision measure-
ments. The minimum deviation method is usually used
to obtain the refractive index to the fourth decimal
place, and the interference method to the third.

ABSORPTANCE
S

N

Although alkali halides are, in principle, good optical
maierials, only five of them (LiF, NaCl, KCl, KBr and
Csl) arc commonly uscd becausc the others lack me-
chanical strength or are chemically or thermally
unstable.

The applications of high-power infrared lasers, which
are now being developed at a rapid rate, are parily him-
ited by ihe lack of suitable transparent optical materials.
As a result, much of the high-power laser research is
directed toward finding adequate high-temperature win-
dow and dome materials in the wavelength region of
2 pm to 6 um and near 10.6 um. The alkali halides have
large transmission ranges spreading from the ultra-
violet to the infrared and are available in large sizes and
high purity. They are excellent materials for photo-
chemisis who are interested in ultraviolet transparency
and for laser scientists who are concerned with infrared
iransmission. In spite of their intrinsic weaknesses, they
are considered good window materials and are recom-
mended by the National Materials Advisory Board [1]2.
Efforts are being made to improve their mechanical
strength and thermal endurance without .altering their
optical properties, particularly the refractive index.

The refractive index ot alkali halides and its tem-
perature derivative have been surveyed and studied
from time to time by a number of investigators, in-
cluding Smakula [2]. Ballard [3], Coblentz {4], and
Winchell [5], to name just a few. Refractive index data
are compiled in a number of handbooks such as those
sponsored by Landolt-Birnstein [6], AIP [7], and CRC
{81, etc. However, their main concern is to provide &
general picture through a few particular sets of data. The
purpose of the present work is quite different from that
of the above-mentioned works. It has two major aims: (1)
to exhausiively search the open literature so that a com-
plete comphehensive bibliographic reference is com-
piled, and (2) to generate recommended values based on
the existing experimental data on the refractive index

“Figures i breekes indicae Hiesasure references i ibe end of this paper.

0.1 i

WAVELENGTH, A, um

FIGURE 1. Absorption Spectrum of a Typical Alkaki-Halide Crystal
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sod o emperatine denvatives dnfdi, so that ceritically
ey abnated namerical data are available {or scientific and
cngineering ase,

Scanning the open literature one finds that in most

cases the measurements of refractive index were carried
ont af various temperatures and reduced to a reference
temperature chosen according to the investigators’
preference. Unfortunately, the temperature derivatives
of refractive index for alkali halides are in general either
only partially measured or not available. Therefore, it
is highly desirable to reduce the existing refractive
index data and present them at a uniform reference
temperature. It is also important that the temperature
derivative of refractive index be made available in
the form of a function of wavelength constructed from
existing dn/dT data and theory, so that the users can
easily calculate the required values over a limited range
of temperature.

The first task in generating recommended values
was to analyze the data on the temperature derivative
of refractive index. With the analyzed values of dn/
dT, all the refractive index data were then reduced
to the reference temperature of 293 K chosen for the
present work. The corrected data were then subjected
to evaluation and critical selection. Least-squares
fitting of the selected data to a given equation was then
carried out.

Recommended values for refractive index and the
corresponding wavelength and temperature derivatives,
dnf[d\ and dn/dT, are calcnlated from the correlating
equations where sufficient experimental values are avail-
able. However, for the region where experimental
evidence is either insufficient or poor, only provisional
or typical values are provided. Data are presented at
integral wavelengths with small increments for the
transparent region. Intermediate values can be obtained
by the following linear interpolations:

o=y +(%>“hl_”’

(4)

nare=nxr + ( % ))\(T' —T).

The second expression in eq (4) is based on the fact
that dn/dTl' is relatively independent of temperature
over a fairly wide range of temperatures. However,
the application of this expression should be limited to
the temperature range 293 + 50 K.

No attempt was made to analyze the refractive index
data obtained at temperatues other than near room
temperature, since the required data are generally
inadequate. However, information and results belonging
to this category are listed along with those at room
temperature for the purpose of comparison and com-
pleteness. Moreover, some of the important physical
parameters essential for the calculaiion of refractive

J. Phys. Chem. Ref. Date, Vol. 5, No. 2, 1976

indices at low temperatures is also given in a latter
section.

Inherent in the character of this work is the fact
that we have drawn most heavily upon the scientific
literature and feel a debt of gratitude to the authors
whose rcsults have been usced.

2. Theoretical Background and Empirical
Relations

The study of the propagation of light through matter,
particularly solids, comprises one of the important and
interesting branches of optics. The many and varied
optical phenomena exhibited by solids include selective
ahsorption, dispersion, double refraction, polarization
effects, and electro-optical and magneto-optical effects.
Many ol the vptical properties of solids can be under-
stood on the basis of classical electromagnetic theory.

The macroscopic eleciromagnetic state of matter at
a given point is described by four quantities:

(1) The volume density of electric charge

(2) The volume density of eleciric dipoles, called the

polarization

(3) The volume density of magnetic dipoles, calle

the magnetization :

(4) The electric current per unit area, called the cur-

rent density
All of these quantities are considered to be macro-
scopically averaged in order to smooth out the micro-
scopic variations due to the atomic makeup of matter.
They are related to the macroscopically averaged elec-
tric and magnetic fields by the well-known Maxwell
equations [114].

Detailed discussion of Maxwell’s equations is beyond
the scope of the present work. What we should bear in
mind is that the general solution of Maxwell’s equations
is a wave function for eleciric or magnetic field. In the
treatment of the interaction of light and matter, the light
is considered as an oscillating electric field that engulfs
the component molecules of matter. Each of the mole-
cules may be considered to be a charged simple har-
monic oscillator. When these component oscillators are
driven by the engulfing electric field of light they be-
come excited by that field and emit Huygens-like spheri-
cal wavelets. In the early develocpment of the theory of
propagation of light in matter, there was no practical
alternative to treating the matier as a collection of
charged harmonic osciilators subject, perhaps, to damp-
ing forces. Fortunately, the modern developments in the
theory of matter and its interaction with radiation have
shown that this simple model has broad utility, and that
it can be employed in the discussion of refractive indices.

In this section, only a brief review of the theoretical
background on the refractive index and its temperature
derivative is given. A two-oscillator model is used to
estimate the refractive index for those materials on
which the index is available only at a single wavelength.
Effort was largely concentrated in finding meane for ee-
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timating the dn/dT data for the materials without avail-
able data. Empirical evidence was found and formulas
were construcied and used to make reasonable estimate

for dn/dT.

2.1. Refractive Index

Maxwell’s theory gives the relationship
n?=e=1+P, (5)

where n is the refractive index, e the dielectric constant,
and P the polarizability. If one treats the material as
equivalent to a collection of harmenic oscillators
resonant to radiation of various wavelengths \;, one
can derive [114] the equation

ciN?
P ey vy ©

where X is the wavelength of the incident radiation,
and ¢; is a constant which depends on the number
of oscillators per unit volume and the “oscillator
strength” of the oscillators resonant at wavelength
Ai. Equation (6) is generally called the Sellmeier formula.
It can be derived by modern quantum theory from
more sophisticated models of the solid, with A; denoting
the wavelengths of the various absorption bands of
the material.

For the transparent region, it was traditionally be-
lieved that the dispersion formula of the Sellmeier
type best fits the alkali halides. The consequence of
this was that most of the early experimental workers
adopted eq (6) with the Ajs and cjs as adjustable
empirical constants chosen only to fit the data, with ne
other experimental and theoretical basis. Nevertheless,
this equation, if used correctly, gives a good deal of
information concerning the position of absorption band,
oscillator strength and the dielectric constant for static
field, €.

For the transparent region, eq (6) can be written as

(1,')\:2 b,‘}\2
== - .
e=n 1—}~Z)\2_)\?-%;}\2_}\}2 (7)

Terms in the first summation are contributions from
the ultraviolet absorption bands and those in the second
from the infrared absorption bands. In the infrared
region, however, the A{s of UV absorption peaks are
much less than A and eq (7) is reduced to

vyt ®
J

where €, =1+ Z ai=€;— 2 b; is the high-frequency
dielectric constant.

Real crystals are neither perfectly linear dielectrically,
nor are they perfectly harmonic. The effect of non-
linearity and anharmonicity is to introduce a damping
term [13]. Equation (8) is extended to become

2
e=e,+i52=em,+2 )\Z_bj)\ 9)
i

)\J? — iy

Equation (9) is widely used in investigating the infrared
optical properties of ionic crystals [14~16]. In the
transparent wavelength region, the effects contributed
from absorption bands are negligibly small. In such
cases the damping terms can be omitted and eq (9) is
reduced to the Sellmeier formula.

In an ideal application of eq (7), one would need to
know the wavelength of all of the absorption peaks. This
is very difficult in practice because of the large number
of absorption peaks. In fact, only a few absorption peaks
are accessible for experimental observation. In order to
include the effects due to unobserved absorption bands
on the refractive index in the transparent region, an
equation similar to eq (7) is used to interpret the
experimental data:

a,—}\2 b'}\2
n2=A+2 x;l_}\z_i_z )\‘Zj__hl" (10)
i d j J

where A/s and A/s are the observed wavelength of
absorption bands. 4 is a constant which equals the
quantity 1432 a, where a)’s are the coefficients of the

ultraviolet terms %ak}\zl(}\z—)\‘f;) with A\,’s much smaller

than the wavelenéths in the transparent region. In the
infrared region, the dominant contribution to the re-
fractive index in the transparent region comes from the
fundamental ahsorption hand while other absorption
bands contribute little effect on the refractive index in
the transparent region. As a result, in most cases, only
one term due to the predominant contribution is in-
cluded in eq (10). The relationships between the dielec-
tric constants and the coefficients in the dispersion
equation remain with no change:

cw=A4+Za, v (i)
and

e.=A+3ai+ b (12)

Fortunately, a wealth of experimental data on ey,
€s, Ai, and A; is available for alkali halide crystals. In
some cases, good: values of a and b are also available to
initiate a least-squares calculation. Table 3 displays
all the selected values of available parameters. The
available values of (1/A:) (dA:/dT) are also listed for
calculation of the temperature derivative of the refrac-
tive index. In addition, the available values of damping
factors, y; in eq (9}, are also included for the purpose
of completeness.

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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For some materials, experimental data on n are
insufficient to perform the least-squares fitting. Ex-
amples are LiCl, LiBr, CsF, for which n has been meas-
ured at only a single wavelength, the mean of sodium
1) lines. For such cases a means should be developed to
obtain reasonable estimates by use of the available data
for other properties which are intimately related to n.
The following simplified equation (two-oscillator model)
of the Sellmeier type is proposed for this purpose:

i (Eur_A)}\E
)\2_ )\2

u

(6.«-_ Emf))\z
[

(13)

where A is an adjustable parameter, A, the unweighted
averaged value of the wavelengths of the ultraviolet
absorption peaks, and A, the wavelength of the funda-
mental infrared absorption peak. The adjustable param-
eter 4 in eq (13) can be determined even if only one
measurement of e is available because lhe yuautities
€5, €ur. Ay, and Ay are available (see table 3).

Note that in the present work no attempt was made to
analyze the refractive index data other than those ob-
tained at temperatures near room temperature, hecause
of insufficiency of data. However, information and data
belonging to this category are listed along with those for
room temperature (see section 3). In the far intrared
region, the refractive indices at low temperatures are
usually derived from the analysis on the reflection
spectra. The static and high-frequency dielectric con-
stants and the wavelengths of absorption peaks at low
temperatures are either found by these analytic calcu-
lations or by direct measurements. In order to facilitate
the calculation of the refractive indices at low tempera-
tures. we have listed in table 4 the up-to-date values
of important physical parameters which are essential
in constructing the dispersion equation ar low
temperatures.

2.Z. Temperature Derivative of Retractive Index,
dn/dT

For users of the refractive index, information on the
temperature derivative, dn/dT, is indispensable. The
temperature dependence of the refractive index of
crystals is of considerable interest in connection with a
wide vzriety of optics applications. In the area of high-
power lasers, dn/dT plays an important role in thermal
lensing problems. A great deal of research effort is
speul in f{inding the magnitude of dn/dT and its fre-
quency dependence in the laser wavelength regions.

With regard to the thermo-optical behavior of the alkali
halides in general, the existing data are not so useful as
might be expected. Although a sizable body of experi-
mental work on dn/dT exists, much of the data is con-
centrated in limited spectral regions, usually in the
visible and near ultraviolet. Useful data outside these

TABLE 4. SOME USEFUL PARAMETERS FOR DISPERSION EQUATIONS OF

ALKALI HALIDES AT LIQUID HELIUM TEMPERATURE {T=4.2 X)

€sa Euvb )‘Imm}a ;\ub
LiF 8.50 1.93 31.45 0.0724
Licl 10.83 2.79 45.25 -
LiBr 11.95 3.92 53.45 -
Lil 3.89 66. 01 -
NaF 4.73 1.75 38,17 0.0808
NaCl 5.43 2.35 56.18 0.1165
NaBr 5.78 2.64 68.49 -
Nat 6.60 3.08 80.65 -
KF . 5.11 1.86 49.63 -
KCI 4.49 2.20 66. 23 0.1101
KBr 4.52 2.39 81.30 0.1305
KI 4.68 2.68 91,32 0.1598
RbF 5.99 1.94 61.35 -
RbCl 4.58 2.20 79.37 -
RbBr 4.5 2.36 105.82 -
RbI 4.55 2.61 122.70 -
CsF 7,27 2.17 74.65 -
csci 6.68 2.67 93.90 -
CsBr 6.38 2.83 127.3¢ -
Cs1 6.52 3.08 152. 67 -

2 Static dielectric constants and the wavelengths of transverse
phonon are taker from Ref. [21].

High-frequency dislantrie concfants and ), ave taken from
Ref. [13].

regions, especially in the inirared, are very often un-
available —& very discouraging fact to workers in laser
research. It is, therefore, highly desirable to ohtain a
theoretical prescription which allows prediction of
dn/dT over a wide range of wavelengths, based on at
most a small number of known measurements.

Ramachandran [17] presented a semiempirical
theory of thermo-optical effects in crystals, in which the
dispersion was fitted 10 experimential data, employing a
series of oscillator frequencies and sirengths as adjust-
able parameters. A close correlation was found between
temperature shifts of various parameters and those of
the fundamental oscillator frequencies. Unfortunately,
tlie parameters chosen were rather numerous and often
physically obscure or net unique: no general prescrip-
tion was presented for determining their temperature
variations, which are necessary for calculating dn/dT.
Tsay, Bendow, and Mitra [18] introduced a two-
oscillator model which accounts for the variation with
temperature of the energy gap (electronic contribution
o dn/dT) and ihe fundamental phonon frequency
(lattice contribution to dn/dT). Although this model is
useful in predicting valuable information, it fits the
existing data rather poorly and is inadequate for generat-
ing recommended data. A somewhat modified approach
is to formulate a semiempirical equation which serves
the dual purpose of giving a good fit to existing data and
a reasonable prediction of missing information.

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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For the iransparent region where absorption can be
ignored, the dispersion eguativn, ey (10), can be re-
writien as

A2
n?—1=B+Y% )\IK'

(14)

where B=A-—1. If one differentiates eq (14) with
respect o temperature, one can arrive at the equation

KiN?
N dT )2 AZ—A2

o dn_dB (1 dN
naT dar

1 dx; ) (15)

2K1 .
+E e v)z<;\ ar

since k; may be written as «{IVA%, where Nis the number
of oscillators per unit volume, and both N and \; are
functions of temperature [108]. Since

LAy _1d_,
TNdTT TV ar S (16)

where o is the linear thermal expansion coeflicient.
eq (15) may be written:

o, dn

_ L 1 dn
P =Balw =)+ T F O, m( )

(17)
dar R
where C is effectively a constant over a limited tempera-
ture range and

N 2K\
F(h, Ni)= (=3
To this point, we have followed Ramachandran [17]
closely. The second term on the right side of eq (17)
expresses the change in refractive index resuliing from
a change in density, while the remaining terms give the
change due to the shifting of the absorption bands with
temperature.

In the following development, we will modify eq (17)
to an empirical form which resembles Tsay’s [18], but
with adjustable parameters. As in arriving at eq (13),
we replace the sum in eq (17) by two terms, one repre-
senting the effects of the bands in the ultraviolet region,
associated with a mean wavelength \,, and the other
arising from the fundamental infrared absorption band
of wavelength \;. Thus eq (17) is simplified 10

dn ) 1 diy
= —_— 2 _
2n aT C 30((71 1)+F(/\. )\u) <)\" dT )
1 dx
+Foo) (15 ) (18)
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on replacing C, 2 «y(1{Ay) (dh./dT), and A2 by 4o, 4;.

and As, réspectively, we have
dn
2n ’Cﬁ,: —306(122— 1) +Ao

A\
(A —4,)?

2K\ ( 1 d)\;) (19)

(M=x3)* \ A, dT
Since the quantities k;, A;, and (1/A;)-(d\;/dT) are
experimentally available, this leaves in eq (19) only
three adjustable parameters, Ay, A1, and 4,.

Although the adjustable parameters in eq (19) can be
determined by a small number of experimental data, a
wide wavelength range of the input data is required.
Unfortunately, this condition is not satisfied by the
existing data on the dn/dT of alkali halides. In fact,
dn/dT has been measured for only seven of the alkali
halides, in the following ranges.

LiF  0.21-1.08 wm and at 3.5 wm

NaF  0.21-1.08 um and at 3.5 uwm and 8.5 um
NaCl  0.21-8.85 um and at 10.6 um

KCl 0.21-8.85 um and at 10.6 um and 21.0 um
KBr 0.26—1.08 um

KI 0.25-1.08 pum

Cs] 0.30-46.24 pm

It is clear that meaningful least-squares calculations
can only be carried out for the five materials (LiF, NaF,
NaCl, KC], and CsI) for which the available data cover
a sizeable wavelength range. In the process of calcula-
tion we have found two empirical facts which gave clues
to further reduce the unknown parameters in eq (19).
The first is that the parameter 4, in eq (19) turns out
to be very close to the square of the wavelength of the
uv absorption peak nearest the transparent region.
The second relates to the quantity (1/A,) (d\./dT) =
A[2ky,. In the case of NaF and NaCl this does not de-
pend on the halide involved: a result that will be assumed
to hold for the other alkali halides. This idea is also
supported by the fact that a log-log plot of (1/A,)(dA/dT)
against the atomic number Z of the four alkali ions for
which data are available, is a straight line despite the
variety of halide ions involved (see fig. 2). This figure
shows that (1/A,) (dAy/dT) and Z are connected by a
power law, and thus a reasonable value tor the former
quantity can be predicted for Rb (a dot in the figure),
for which a morc direct determination is not presently
available. Only one unknown parameter, A4y, in eq (19),
then remains to be found in order to make a meaningful
estimation for those materials on which no experimental
data are available. This problem is solved and discussed
in the next paragraph.

At an intermediate wavelength, A, in the transparent
region, the contribution from the infrared is negligible
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FIGURE 2. (1/\y) (dAo/dT) vs Atomic Number of Alkali Ion of Alkali-Halide Crystals

and A, is much smaller than A% Equation (18) can then
be reduced to
(20)
dn

1 die
m = —3a(n2— 1)+ Ao+ 2 (ewr— 1) (A_(Ef )

By treating the variation in index as due entirely to the
change in density except at the extremes of the trans-
mitting range, we define an effective linear thermal
expansion coefficient o’ such that

dn
2n T

— 30’ (n2—1). 21
The values of «' for LiF, NaCl, KCI, and Csl were eval-
uated at wavelength 1 pm. It is interesting to find that
the ratio, a'/a, is linearly related to the atomic number
of the positive ion of alkali halides, as shown in figure
3. The prediction for Rb is indicated by a dot. The con-
stant A, in eq (20) can be calculated by combining egs
(20) and (21): )

A(): 3 (a - (II) (TL2 - 1) e 2 (Euzr_ ].) (% Z;:‘ )(22)

With these empirical findings we are in a position to
construct formulas of the form of eq (19) to calculate
dn/dT for all alkali halides over a wide range of A.

For convenience, we display in table 5 all the neces-
sary parameter values for constructing dn/dT formulas,
although some of the parameters are already listed in
tables 2 and 3.

In view of the scantiness of dr/dT data and the non-

unique temperature for observation, the dn/dT values

calculated by the formulas constructed in this way
agree remarkably well with the available data, as one
can see in the next section. The prediction made for
an unmeasured material can be considered as reasona-
ble estimation. Here it should be emphasized that the
dn/dT formulas developed in this work are only valid
at 293 K. However, it seems reasonable to apply them
in the range 293 =+ 50 K.

3. Numerical Data

Reference data are generated through critical evalu-
ation, analysis, and synthesis of the available experi-
mental data. The procedure involves critical evaluation
of the validity and accuracy of available data and in-
formation, resolution and reconciliation of disagree-
ments in conflicting data, correlation of data in terms
of various controlling parameters, curve fitting with
theoretical or empirical equations, comparison of re-
sulting values with theoretical predictions or with
results derived from semi-theoretical relationships or
from generalized empirical correlations, etc. Physical
optical principles and semi-empirical techniques are
employed to fill gaps and to extrapolate existing data
so that the resulting recommended values are internally
consistent and cover as wide a range of each of the
controlling parameters as possible.

No attempt was made to analyze the thin film data
and the reststrahlen region results because of scantiness
of reliable information. However, experimental data of
this sort are also presented in data tables along with
those for the transparent region.

The compilation coutains a numwber of figuies and
tables of refractive index and its derivatives as a func-

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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TABLE 5. PARAMETERS FOR THE dn/dT FORMULAS OF ALKALI HALIDES AT ROOM TEMPERATURE
Jh— )
d
1 )"u b c 1 dx‘l d e i g h
PO EC L v SR M n A2 A 4

LiF 6.5 0.57 38.32 13.0 0.93 7.11 32.79 1.387 (0.0738)2 12.09 -8,13
LiCl 6.5 0.57 . 4.38 21.0 1.75 9.11 49.26 1.659 (0.143)2 22.75 -12.85
LiBr 6.5 0.57 4.98 25.0 2.18 10,07 57. 80 1.779 (0.173)2 28.08 -14.18
Lil 6.5 0.57 5.94 22.0 2.80 7.23 70.42 1.951 (0.212)2 36.40 -14.90
NaF 2.8 0.65 3.17 12.5 0.74 3.332 40,57 1.322 (0.117)? 3.404 -0.92
NaCl 2.3 0.65 3.97 28.0 1.33 3.56 60.98 1.532 (0.158)? 6.118 -0.50
NaBr 2.3 0.65 4.23 32.0 1.60 3.796 74.63 1.622 (0.188)2 7.360 -0.12
Nai 2.3 0.65 4.55  24.0  2.01  4.2( 86,20 1.4y (V.z28)? 9. 246 0.57
XF 1.45 0.73 3.48 23.0 0.85 3.65 51.55 1.358 (0.126)2 2.465 -0.08
KcCl 1.45 0.73 3.71 27.0 1.17 2.64 70.42 1.480 (0.162)*2 3.393 0.19
KBr 1.45 0.73 3.87 36.0 1.36 2.54 87.72 1.544 (0.187)2 3.944 0.39
K1 1.45 0.73 4.08 34.0 1.65 2.44 98.04 1.640 (0.219)2 4.785 0.80
RbF 0.85 0.91 2.75 25.0 0.93 4.55 63.29 1.392 (0.132)2 1.581 -0.89
RbC1 0.85 0.91  3.60 34.0 1.18 2.74 85. 84 1.483 (0.166)2 2,006 -0.84
RbBr 0.85 0.91 3.75 38.0 1.34 2.52 114.29 1.540 (0.191)2 2.278 -0.89
Rbi 0.85 0.91  4.15 36.0 1.58 2.36 132.45 1.623 (0.223)2 2.686 -0.85
CsF 0.61 1.10 3.20 25.0 1.16 5.92 78.74 1.472 (0.136)2 1.415 -2.54
CsCl 0.61 1.10 4.63 32.0 1.63 4.32 100. 50 1.625  (0.162)2 1.989 -4.27
CsBr .61 1.10 4.74 40.0 1.78 3.88 136.05 1.678 (0.187)2 2.1%72 ~-4,75
Csl 0.61 1.10  4.9%0 34.0 2.02 3.57 161.29 1.757 (0.218)2 2.464 ~-5.53

a -~ From Figure 2.

L - From Figure 3.

¢ - From Table 2.

d - From Table 3,

e - n is evaluated at wavelength of 1 ym.

f - A, equals the square of the wavelength of the uv absorption peak (listed in Table 3) nearest the transparent region.

g - Ay = 2 (egy~1) 1/2y (dAy/dT).
h ~ obtained according to Eg. (22).

tion of wavelength. The conventions used in this presen-
tation and special comments on the interpretation and
use of the data are given below.

The refractive index of alkali halides and its wave-
length and temperature derivaiives are presented
according to the material order listed in table 1. Original
data are tabulated as they appear in the literature.
However, energy expressed in units of wave number or
electron volt was converted in all cases into wavelength
in units of pm.

J. Phys. Chem. Ref. Data, Vel 5, No. 2, 1976

in all figures containing experimental data, a data set
is denoted by a ringed number. These numbers corre-
spond to those given in the accompanying tables on
source and technical information and experimental
data. When several sets of data are too close together
10 be distinguishable, some of the data sets, though
listed in the table, are omitted from the figure for the
sake of clarity. For each of those omitted data, an
asterisk is placed after the value in the experimental
data table. The much heavier curves drawn in the
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figures represent the proposed values of the property.
These heavy curves may be continuous or dashed.
Heavy continuous (solid) curves represent recommended
reference values. Accompanying sections of heavy
dashed curves are used to represent the provisional
values.

For the index n and dn/dT figures, the wavelength is
plotted on a logarithmic scale in order to cover a wide
wavelength range in a single plot. For the dn/dA figure,
both dn/d\ and X are logarithmically plotied. For the
four materials LiF, NaCl, KCl, and KBr, the refractive
index data for the transparent region are replotted on
an enlarged scale in order to show the details in the
variation of the property.

The tables on source and technical information give
for each set of data the following information: the refer-
ence number, author’s name (or names), year of publi-
cation, experimental method used for the measurement,
wavelength range covered by the data, temperature of
observation, and description and charactcrization of
the specimen and information on measurement condi-
tions that are contained in the original paper. In these
tables the code designations used for the experimental
methods for refractive index determinations are as
follows:

Deviation method (prism method)
Pulfrich or Abbe refractometer
Interference method
Transmission method

Reflection method

Immersion method

Multilayer method

Focal length method

2 W Y

The methods listed above are arranged in the order of
the inherent accuracy and the popularity of their
usages. The deviation method is the most popular and
accurate means of determining the refractive indices to
the fifth decimal place or better. The Pulfrich re-
fractometer and interference technique can be used
up to the fourth decimal place. Transmission, reflection,
and immersion methods yield results good to the third
place, while the multilayer and focal length results
are no better than two or three places. For a compre-
hensive yet concise review of all these methods, the
reader is referred to the text in [3] and [4].

For some materials, dispersion equations have been
proposed in a number of earlier works. In such cases,
a table listing a few tiypical proposed equations is
given. All equations are converted to the form of eq
(10) whenever passible so as to facilitate a visual com-
parison. This table is by no means an exhaustive collec-
tion; however, it gives the reader a general picture on
the evolution of the dispersion formula used in the
calculation of the refractive index.

In the tables of recommended (including provisional)
values, the values are presented with step-wise increas-
ing increments in wavelength. The magnitudes of the
increments vary with the slope and curvature of the
curve to facilitate linear interpolations. The following
scheme is uniformly adopted for this presentation.

Wavelength range Increment
< 0.30 um 0.002 pum
0.30—- 0.40 um 0.005 pm
0.40- 0.60 pum 0.01 um
0.60— 1.00 wm 0.02 um
1.00- 5.00 um 0.05 pm
5.00-10.00 pwm 0.10 um
10.00-20.00 pm 0.26 pum
> 20.00 um 0.50 pm

In the tables, values for each property are given to the
same number of decimal places in order to show the
variation of thc property and for tabular smoothness;
this should not be interpreted as indicative of the ac-
curacy of the values. The uncertainties of the tabulated
values on the refractive index and dn/dT for each ma-
terial in different wavelength ranges is given in the
discussion pertaining to the material. In connection
with this, the tabulated values are classified as “recom-
mended values” or “provisional values.” The criteria
of the classification depend upon the level of confidence
of the values as given below:

Uncertainty range Classification
For refractive index:
< 0.005 recommended
> 0.005 provisional
For dn/dT (in units of 10-5 K-1):
< 0.3 recommended
> 0.3 provisional

It shonld he noted that recommendations arc made
only for the bulk material at 293 K in the transparent
wavelength region.

In general, refractive indices obtained by the deviation
method are reported to the fifth or sixth decimal place.
However, detailed composition and characterization of
the specimens are usually not clearly given by the re-
searchers and impurities in the sample and conditions
of the surfaces are decisive factors affecting the ob-
served results. Therefore such highly accurate data can
not be applied to a sample chosen at random. For this
reason we do not attempt to recommend any particular
set of data with the reported high accuracy, but to gen-
erate the most probable values for the pure crystals. As
a result, the estimated uncertainties for the recom-
mended values on the refractive index are higher than
those of the reported data obtained by high-precision

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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measurements. In this work, the highest estimated ac-
curacy of refractive index is to the fourth decimal place.

In each of the next twenty subsections, data and in-
formation on an alkali halide are presented in this order:

a brief text discussing the available data,

a table of recommended (including provisional)
values on n, dn/d\, and dn/dT,

a figure of n (sometimes two figures for clarity),

a figure of dnfdX,

a figure of dn/dT,

atable of source and technical information,

a tablc of cxpcrimental data on n,

a table of experimental data on dn/dT (if any),

a table for comparison of proposed dispersion equa-
tions (if any).

In constructing the dispersion equation for a given
material, the number of terms in the equation depends
upon the available information on the wavelengths of

absorption peaks. Nu attewmpt was wade to eyualize the .

number of terms for all the materials by introducing
terms with unknown absorption peak positions. Although
there exist many absorption bands which have not been
observed, their effects on the transparent region are
likely to be negligible. The overall effective contribution

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976

from these unknown terms is included in the adjustable
constant A of eq (10) of section 2 with the restriction that
eqs (11) and (12) have to be satisfied. This was the
standard procedure used in determining the number of
terme in the dispersion equation of the materials NaF,
NaCl, NaBr, KF, KCl, KBr, KI, RbCl, RbBr, and RbI
for which available data were adequate. In the case of
each of the four cesium halides, except CsFE, only one
of the two infrared absorption peaks was included in
the calculation because the other contributed insignifi-
cantly to the refractive index. For each of the six ma-
terials, namely LiCl, LiBr, Lil, Nal, RbF, and CsF, thc
refractive index was measured for only a single wave-
length, the means of the sodium D line. Therefore, in
this case the dispersion equation was constructed based
on the two oscillator model in which the effective ultra-
violet absorption peak was derived from the linear
average of the observed peaks. The weighted average
was not used because the reported inteusitics were 1ot
reliable. The ultraviolet absorption peak of the remain-
ing material, LiF', was not available; the effective uv
peaks were therefore treated as an adjustable param-
eter. The result obtained in this case is in close agree-
ment with that obtained by Tilton and Plyler [32].
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3.1. Lithium Fivoride, LiF

Lithium fluoride is transparent from 0.12 to 9.0 um.
In the region 0.25-~4.5 um the dispersion is low and
transmission is high. Less transmission and higher
dispersion are found in the low ultraviolet and the
infrared. In the low ultraviolet, optical components must
be made very thin in order to obtain maximum trans-
mission. Selected specimens of lithium fluoride, in
moderately thin pieces, may be expected to transmit
several percent of the light down to wavelengths as
short as 0.11 um. Impurities in the crystal, poor polish,
and layers of foreign material on the surface may re-
duce the transmission in the Schumann region down
to a negligible quantity. In the infrared, transmission
begins to fall off rapidly at 7 um, and a prism is useful
to 5 wm.

Optically speaking, lithium fluoride closely resembles
calcium fluoride. However, lithium fluoride is prefera-
ble to calcium fluoride for use in prismatic form because
of its much greater dispersion in the infrared and greater
transparency in the exireme ultraviolet.

Unlike the other alkali halides, lithium fluoride is
practically insoluble, and advantage is taken of this
fact in the purification of the salt. High purity single
crystals of lithium fluoride up to 4 kg in weight are
commercially available and are suitable for making
optical components in various sizes.

Measurements of the refractive index of lithium
fluoride date back to 1927. The existing data cover a
spectral range from 0.00236 to 600 um and at 2000 pm.
Based on the optical behavior of the material and the
cxperimental techniques, these data fall quitc naturally
into two categories: the transparent region (~0.11 to
~9.0 pum) and the absorption regions (<0.11 and
39.0 um).

For the transparent region, since large sizes of LiF
are easily obtained, the deviation method is commonly
used with the sample in prismatic form. This method
was adopted by a number of researchers: Gyulai [27)
in 1927, Schneider [28] in 1935, Hohls [29] in 1937,
Harting [30] in 1943, Durie [31] in 1950, and Tilton and
Plyler {32] in 1951. The deviation method, though the
oldest, is often considered as the most accurate: less
accurate data can be obtained by the interference
method.

Due to the high absorption in the low uv and far IR
regions, the deviation method and interferometry cannot
be used. Refractive indices are obtained either by
measuring transmission of thin films or by theoretical
analysis of the reflection spectra from the bulk material.
Rough data may be due to difficulties in thin film prep-
aration and inaccuracy in the reflectivity measurements.
While numerous publications are available for the
refractive index in the IR regions, only three sets of
data exist in the low uv regions, for 0.00236—0.0113 pm,
0.0496-0.1771 pm, and 0.0898-0.1240 pum. Collectively,

these works give a spectrum of the refractive index of
LiF from 0.00236 um to 2000 pum.

Data obtained by deviation and interference methods
are chosen for our data analysis and evaluation. Among
the chosen sets, those measured by Tilton and Plyler
[32] and Harting [30] are reliable, and heavy weights are
therefore assigned to them. The accuracy of the values
reported by Gyulai [27] is one unit in the third decimal
place, althou'gh his values are given to the fourth place
for the purpose of tabular smoothness. Hohls’ data in
the region 5.48-11.62 um are for thin films, resulting
in large uncertainties because the properiies of thin
films are not unique, but vary widely with surface con-
ditions, the process of preparation and the aging of the
film specimens. Schneider’s data [28] are extracted
from a figure, with uncertainties depending on the
operator’s judgment, and resulting values that may be
either consistently high or low. Data sets with large un-
certainties are assigned low weights.

Since the selected data sets were measured at various
temperatures, corrections should be made to reduce all
of the data 10 293 K. Not much dn/dT data are available:
however, the results of the least squares fitting of the
dn/dT data to eq (19), together with the results obtained
for NaF, NaCl, KCl, and Csl, lead to the parameter
values listed in table 5. This enabled us to construct
the following expression for dn/dT in units of 10-3 K -1,
valid in the temperature range 293 +50K:

dn _
ZnEI—,—

L __ 12090
9.96 (n*—1) =8.134 150 G0542) 2

184.86 \*

T e—1075.18)" @3)
where \ is in units of um. Close agreement of the values
calculated by this equation and the experimental data
can be seen in the dn/dT figure. By use of this equation,
the refractive index data obtained at temperatures other
than 293 K were reduced to 293 K, allowing construction
of a dispersion equation for LiF.

Dispersion equations for LiF were proposed from time
to time by a number of authors and appeared in different
forms. Table 10 lists the dispersion equations in chron-
ological order, to facilitate a close comparison and reveal
clues for choosing initial parameter values for iterative
fitting calculations. The other necessary input param-
eters can be found in table 3. With the aid of the avail-
able information, least-squares fitting of the reduced
data to the form of eq (10) was readily carried out and
resulted in a dispersion equation of LiF at 293 K in the
wavelength region 0.10-11.0 um.

seqy 092549 N 6.96747 A o
" 2 —(0.07376)2 2 —(32.79)2 (24)

where A is in units of pm.

1. Phys. Chem. Ref. Dota, Veol. 5, No. 2, 1976
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Lquations (23) and (24} were used to generate the
reference data given in the table of recommended
values. The values of dn/d\ were simply evaluated by
the first derivative of eq (24). Although the values of
n are given to the fifth decimal place and dn/dT to the
second, they do not reflect the degree of accuracy and
the extent of reliability. They are so given simply for
smoothness of tabulation. For the proper use of the tab-
ulated values the reader should follow the criteria
given below.

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976

For refractive index:

Wavelength range ~ Meaningful Estimated

{(m) decimal place uncertainty, =
0.10- 0.15 2 0.01
0.15—- 0.25 3 0.001
0.25—- 0.35 4 0.0005
0.35—- 3.00 4 0.0002
3.00- 5.00 4 0.0005
5.00- 7.00 3 0.001
7.00-11.0 3 0.006

For dn/dT:
0.10~ 0.15 1 0.9
0.15— 2.00 2 0.2
2.00~10.00 2 0.3
10.0 —11.00 1 0.9
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TABLE 6. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATITRE NERTVATIVES FOR LiF AT 293 K*

X ~dn/d) dn/dT by n ~dn/dx dn/aT by n —dn/d} dngd'l‘l
T B pm~t 10~ K= pm -t 10-5 K- um i 105 K-
04100 1.76062 13.91837  8.5E 8.220 1.42612 0042400 -1.14 0.400 1.39895F 0.062127 =~1.€8
0.102 1.71461 12.15892  7.4B 0.222 1.42823 0.40814 <-1.12 0.418 1.3983% §.05778 -1.69
0.10% 1.69178 10,71245  6.5% 0.224 1,42743 0.39583 -1.14 0.428 1.39778 0.05371 -1.70
0106 1.67180 9.50675 501 04286 1,42€71 0.3e401 -1.18 0.430 $.39727 0.05011 -1.7%
0,108 1.65363 8.49i00 5.1F 0.228 1,42535 0.372E8 =-1.17 Cok48 1439678 0.0468%F -1.72
0,110 2.63753 7.62713  4.59 0,230 1.4252Z 0.36180 ~-1.19 0,450 1.39€33 0.,04388 -1.73
8.112 1.6230% 6.88E41 4408 0.232 1.42450 0.3%5136 -1.20 0,460 1.39590 0.04118 -1.73
0.114 1.60392 6.24634  3.€E 6.234 1,42381 0.24133 -1.21 0,470 1439550 0.03871 -1.7s
0,146 1.59808 5.58853  3.27 0.236 1.42314 0.23168 ~-1.23 04680 1,39513 0.03646 -1.75
0,148 1.58711 5.20215  2.93 04238 1.422438 0.32281 -1.2& 0490  1.39477 0.03440 -1.7%
8.120 1,57715 4.77315  2.63 0.240 1,42185 0.31349 -1.25 0.580 1,39444 0.03251 -1.76
0.172 1.56799 439359 2.3% 0e242 1,42123 0.30431 -1.2€ 0.510 1.39417 0.03077 =1.76
0.124 1,55355 4.05E18  2.4f Be24% 1.42063 0.296B4 ~-1.28 04520 1439282 0.02918 -1.77
04126 1455174 3.75485  1.8% 0.246 1.42004 0.28869 =-1.2¢ 045238 1.3935% 0.02770 =1.77
0.128 1.54450 3.484%2  1.67 0.248 1,41947 0.28182 -1.30 0.540 1.39327 0.0263% -1.78
0.130 1.53778 3.24197 1.43 60250 1.41892 0.27363 -1.31 04550 1439301 0402509 ~-1.76
0,132 1.53152 3.02261 1.31 0.252 1.4183% 0.26€50 ~1.3z 0.560 1.39277 0.023¢3 -1.78
0.134 1.52568 2.82391  1.1% 0.254 1.41785 0.25963 =1.33 0.578 1.39253 §.02285 -1.79
0.136 1.52021 2.64338  1.01 0.256 1.4173% 0.25293 -1.34 0,580 1.39231 0.02185 -=1,79
0.138 1.51509 2.47830 0.88 0.258 1.41€84 0.24€53 -1.3% 0.590 1.39210 2.02092 -1.7¢
0.140 1.51029 2.32864 0.75 0.260 1.41€35 ©0.24041 ~-1.3€ 0.600 1.,39185 0.02006 ~1.80
0.142 1.50577 2.1910 0.€4 0.262 1.41588 0.23444 =1,37 0.620 1.39151 0.01851 -1.80
Oellis 1.50157 2.06LE8 0453 0.2€4 1.41542 0,22867 ~-1.38 0,640 1.3911F% 0.01716 -1.81
0.146 1.49751 1.94844  0.43 0,266 1.4149E 0.22210 -1.39 0.666 1.3908Z 0.01593 -t.81
0.148 1.49372 1.8L127 0.3% 6.2€8 1.41452 0.21771 -1.3¢ 0.680 1.39651 0.01496 =-1.82
04150 1.49013 1.74226  §.25 04270 4441403 021250 -1.40 0,700 1,39022 0.01406 -1.82
0,152 1.48675 1.65061  0.47 8272 141367 0.20745 -1.061 0.720 1.3899% §.01327 ~-1.82
0.156 1.48353 1.56563  0.09 0.276 1.41328 0.20257 =-1.42 0,748 1.38969 U.01258 -1.82
0.156 4.48048 1.48670  0.02 B.276 1.4128€ 0.19785 -1,42 0.760 1.3894%F (0.01196 ~1.83
0.158 1.47758 1.41326 =-0.05 6.278 1.41247 0.192328 =1.43 0,780 1.38321 0.01147 -1.83
0.160 1.47482 1.34482 ~0.11 0.280 1.41205 0.18885 ~-1.44 8.800 1.,38298 0.0109% ~-1.83
0.162 1.47220 1.28036 ~-0.18 04282 1441172 0418456 ~-1.4E 0.820 1.38877 {.01051 -4.83
G.16k 1.46963 1.22128 -0.23 04284 1441135 0418040 ~1.4€ 0,847 1.3885€ 0.01014 ~-1.83
0,166 1.46731 1.1€542 =-0.29 04286 1.41099 0.17637 ~-1.4€ 6.867 1.3883F 0.00981 ~-1.84
0e1068 1.,46503 1.11383 ~0a43% 0.260 141065 0a1724E -—1e47 g.888 1.38817 @©.0809851 -1.84
0.470 1.46285 1,063%8 ~0.39 0.290 1.41031 D.1€867 ~1.47 0.900 1.,3879F 0.080925 ~1.84
0.172 1.46077 1.01786 -0.44 04292 1.40997 0.16500 ~1.48 0.920 1,38787 0.00902 ~1.8%
0,174 1.45878 0.97448 -0.48 6,294 1.4096% 0416143 =1.4S 0.940 1.38762 0.00862 =-1.84
04176 1.45687 0.933E5 =0.52 0,296 1.40933 0.15797 ~-1.49 0.968 1.3874% 0.0086% -1.84
0.178 1.45508 0.89516 <-0.56 0.298 1.40901 0.154€1 =-1.50 0.980 1.3872% 0.0084F ~-1.84
0.180 1.45329 0.85885 -0.60 0.300 1.40871 0.15135 ~-1.50 1.000 1.3871T 0.00835 ~-1.8%4
0.182 1.45161 0.824E6 =0.64 0.305 1.40797 ©0.14359 -1.52 1,050 1.38670 0.00808 -1.84
0.186 1.44999 0.79215 =0.67 04310 1.40727 0.13638 =1.53 1,100 1.3863C 0.00791 ~-1.84
04186 1.4684L Go.7€143 -0,7% 0.315 1.4DEB1 D.129E5 =1.%4 10150 1.38591 0.00780 ~-1.8k
0.188 1.44634 0.73245 =0.74 0.320 1.40597 §.12338 ~1.5¢ 1.208 1428552 0.0077%  -1.84
0.190 1.44551 G§.70453 -0.77 0.325 1.40537 0.11751 =1.57 1.250 1.3851F 0.00774 ~-1.84
0,192 1.44412 0.678E2 -0.80 04330 1.40487 0.11203 . -1.%8 1,300 1.3847L 0.00777 -1.84
0.194  1.46279 0.65404 <-0.83 04335 4.40425 0.16683 ~1.59 1.350 1.38435 0.00783 -1.8&
0.196 1.44151 0.62049 -0.85 $.340 1.40373 0.10207 =-1.68 1,490 1.3839E 0.00791 -1.84
0.198 1.44027 0.60811 =-0.88 0.345 1.40323 0.09755 =-1.61 1.450 1.3835€ 0.00802 -1.84
0,200 1.43907 0.58681 -0.98 0.350 1.40275 0.09330 -1.61 1,500 1.3831€ 0.0081%F -1.83
0.202 1.,43792 0.5€€53 -0.63 60.3E5 1.40230 0.089383 =-i.€2 1.85¢0 1.32827F (§.0NR2R <«1.83
0.20& 1.43681 0.54720 ~-0.95 0,360 1.4018€ 0.08554 =-1.63 1.600 1.3823% 0,00843 -1.83
0.206 1.43573 0.52878 ~0.97 0.3€5 1.40144 0.08200 -1.€4 1,650 1.38190 0.00853 -1.863
0.208 1.43459 0.51121 -0.99 8.370 1.4010% ©.07888 ~1.€4 1,700 1.38147 0.00876 -1.82
0.210 1.43368 0.49443 -1.62 D.375 1.40065 0.07550 =1.65 1,750 1.,38103 0.0089% ~1.82
0.212 1.43271 0.,47840 -1.03 0.380 1.40028 0.0725Z =-1.€€ 1.800 1.38058 0.,00913 -1.82
0.214 1.43177 0.463T8 -1.05 0.385 1.39993 0.06977 -1.66 1.850 1.38011 0.00932 -1,.82
0,216 1.4308€ 0.44844 ~-1.07 0.390 1.39953 0.0670& <~1.€7 1.900 1.37964 0.00952 -1.81
0.218 1.42938 0.43642 -1.89 0.395 1,3992€ O0.06451 -1.68 1.9506 1.3791€ 0.00972 -1.81
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TABLE 6. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR LiF AT 293 K (continued)
X n -dn/d) dn/dT X n ~dn/d}  dn/dT X n -dn/d\  dn/dT
. wm-—i 1075 K- pm m—l 105 K~ um /.:m" 1075 K-
2,000 1.37867 0.00993 <-1.8C 3,950 1.35027 0.81958 =1.55 6.800 1,26984 0.03790 -0.€9
2,058 1.37817 GC.01014 -1.8% 4,000 1.34S28 0.04985 =1.S4 £€.900 1,26601 0.038E8 ~0.65
2,468 1.3776€ 0.01036 -1.8¢C 4,050 1.34828 0.020143 -1.53 7,800 1.28zfC 0.03947 -0.60
20450 1.37713 0.04857 -~1.7¢ 4,100 1.34727 0.02041 -1.52 7.108 1.25812 0.04027 -0.55
2,208 14376860 QoBilB7Y =179 49150 1.34€E24 0-,020€8 =~1.51 72208 3a2540C G(.081C3 <0.5C
2.258 1.37605 0.01102 <=1.78 4,200 1.34520 0.020S6 ~-1.50 70300 1,24990 0.053131 -0a45
2.308 1.37550 0.01124 ~i.7¢ 4,250 1.3441% 0,0212% ~-1.4% 7e400 1.24587 0.04275 =0.4C
24350 1.37433 001147 ~-1.77 4,306 1.34307 0,02153 =1.48 74508 1.2413% 0.043€0 -0.35
2.406 1,37435 0.01278 -4.77 4350 1.35199 0.021831 -1.47 7.608 4.23€94 Q.04L447 <-0.2G
2,450 1.3737€ 0.,018%k ~i.7€ 44400  1.34088% 082218 ~1.4€ 7s700 1.23245 0.54536 <0.23
2,500 1.3731E 0.01217 ~1.7€ 426508 1,33¢78 C0.02238 =1.4% 7800 1.22787 0404626 ~8.17
20550 1.3725h 0.01243 ~=1.75 4500 1.33B6E [0a022€7 ~-1.44 7,900 1.22320 0.04718 ~0.11
2,600 1.3719Z 0001265 -1.7E 4,550 1.33751 €.02296 ~-1.43 8,000 1.21844 0.04811 =0.05
2.650 1.37128 0.01289 -1.7& 4,600 1.33636 6.02325 ~1.42 84100 1.21358 0.349G6  0.01
2,700 1,37863 0.0124F -1.7& 4,650 1.3354T 0.0235%F ~l.4i 8,280 1.20862 0.0500&k 0.08
2.750 1.36837 0.084337 -1.73 4,700 1.33461 0.¢2385 =-1.39 84300 1.20357 0.65102 G.15
2.800 1.36928 (0.01261 -1.7% Lo750 1.33281 (.0241F -1.38 8,400 1.49842 0.05283 0.22
2.850 1236860 0.01386 “le72 %8088 1e3315¢ 6002445 =1.37 60500 101931¢& 0.853¢66 0022
2.900 1.36790 0.01417 ~1.7% 4,850 1.3303F €.92473 ~1.36 8,608 1.18780 0.05411 Q.37
2,956 1.3671% 0.081436 <1.71 40908 $.3294Z7 0.02583 -1.3% 8,700 4.,1823%¢ 6.0551 0045
3.000 136647 0.014EC -1.7¢ 40950 1.3278% 0.02533 <~1.32 84600 1.17€77 0.05628 0.53
X.0s80 1.36573 0.0148F ~1.6C 5.600 4.32659 B.025E3 =~1.32 8.908 1.171068 0.05740 .61
3,400 136498 0.021511 <1469 5.100 1.32385 0.02€2% =-1.2¢ 9,000 1.16528 0.05854 8.78
2,150 1.36422 0.01538 -1.6¢ 5,268 1.3213% 0.02686 =~1.2¢ 8o108 1+35%37 0405971 0.79
3,200 1.3634% 0.015€2 ~1.67 5368 1,31862 0.02755 -1.24 9,208 1.1533% 0.06091 0.88
2,250 1.3626€ 0.01587 =167 5.468 1.31584 0.02812 -1.21 9,300 1.1471S 0.06213 0.97
2,300 1.3518€ 0.01613 =1.8E 5,500 1.31300 0.02876 <~1.18 9.400 3.314091 0.0633%  1.67
3.358 1.36105 0.04€35 ~1.6% 5.600 1.3100S 0.029561 <i.1E 8,508 4.13451 0.064E7 1.47
3,400 136022 0.01€65 =1.6& 5.700 1.30711 0.036027 ~1.14 9.600 1.1279€ 0.06598 1.27
3,456 1.35938 0.01€91 ~1.€& 50800 1.30407 0.03073 =1.08 9.700 1.12131 0.06733 1.38
3.500 41.35853 0.01717 -1.63 5,900 1.38037 G$.031%1 =1.0% 9,888 1.,11t51 0.0687%F 1.4¢
3,558 1.35767 0.01743 -1.62 6.000 1.29779 0.03289 -1.04 8.300 1.10757 8.07013 1.61
2,600 1.3567% G(.01770 ~1.63 64100 1429455 0.03278 =~0.96 10.000 1.10048 0.07153 1,73
3,650 41.35590 0,017¢6 ~-1.6¢ 6.200 1.29123 0.03338 ~0.94 10,208 1.08587 0.074€2 1.%8
3.708 1.35499 0.01823 -1.60 6.300 1.2878% 0.03413 ~0.90 10.400 1.07063 0.07782  2.2%
3,750 1.35407 0.01850 -1.5¢ 64400 1.28440 0.03481 «0.8€ 104600 1.85¢73 0.08122 2.%5%
3,800 1£.3531& 0(.01877 -1.58 64500 1.28087 0.035€k -0.82 10.800 1.038L2 0.08483 2.e%
3,858 1.35220 0.0190& =1.57 60600 1.27727 003638 -0.78 11.008 1.0207E 0.08867  3.1S
3.900 1,3512% 0.0293% ~-1.5€ 6708 1.27353 0.03714 -0.7&

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison,
For meaningiul decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.1, The
number of digits with an overstrike are not relevant {o accuracy of the data.

J. Phys. Chem. Ref. Datq, Vol. 2, Ne. 2, 1676



REFRACTIVE INDEX , n

200

185

1.80

170

185

135

140

135 —

130

125

1.20

LI

105

REFRACTIVE INDEX OF ALKALI HALIDES 34¢

" I ‘ ‘ T I | | ‘ |
L |
[ I
| ‘1 CURVE ~ SYMBOL  TEMP.(K)
Bt B 5 . 298
i PROVI € ° 297
i.\ Ve OVISIONAL - : 200
\/ VG, [ . 300
k/// 9 ° 293
.\ \ 2! 291
hi 22 28!
\ H\ 28 B 298
: 29 293
—\§ —t - 30 . 293 |
g 35 . 298
h \ e 36 o 298
- e ] 37 ° 298 —
r_j ] . 208
® 4 ° 1223
43 a 298 R
| 5
L X |
REFRACTIVE INDEX OF |
LITHIUM FLUORIDE LiF NN
( WAVELENGTH FROM Ol TO Il pm) |
| | | | I\
| ;
PROVISIONAL —/
| | 1 | ! | ! I\
0! 2 3 4 5 € 8. z 3 4 5 6 8 ©

WAVELENGTH , A, pm

FIGURE 4. Refractive Index of LiF (transparent region)

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976



H. H. L

350G

Al JO xopup aanoryey ¢ AUNDL]

ur X HLONII3AM

¢ 2 018 96 v
I
w i
|
{
N
)
N
.
e
l B R T I S Y S A N A 1) AU e s S VU SN U A S AN EUUS P N SR (P SR,
TT- 1171 o9
{
!
_ o'
— T T
W
— = A — =] 001
|
T YT e - w1 T
| b oz 1
L d7 3aONTd WNRIHLITT | L L R . z 1 dea
.
40 X3ANI JAILOVHATY | oos . o
0o0e . 8 .
— R R - ol
Lo oot s L
P W . 0901 . v
| ot 509 . €
T I T AT T T T gee - 2 — T ovl
i | ] ! m i s o i
_ : ; ! © DD UNIL C0BWAS  3AHND
rx_\\ Pl - e e < o _ I S I ol et et e R
. | ! ﬂ AR | A
I i i | |
RN TR NI NI AT V0 N S NN A A AN A PO

U’ X3ON IALLOVYLHTY

J. Phys. Chem. Ref. Data, Vol. 5, Ne. 2, 1976



dn/dr 1075k

REFRACTIVE INDEX OF ALKALI HALIDES 351

|O§ i 17 l_!—rlr T T lxl|[|| T T lTr'H_-_{_—
aY O
Y 7
-\ .
A
- 1 ~
\‘ dn/d) OF
B LITHIUM FLUORIDE LiF —
£y =
E \ 3
o v -~
A
L \ 4
Y
L \ 4
A
\
\\
; o<|; \\ y _E
E / 3
§ F '\ ]
< - N v a
g: \\ /I
? r \\\ ///
0.0tk \‘\ ’//’ _
0.001}— -
E E
- , -
0.000 b——~ L L1l e Ll
I 10 100
WAVELENGTH, A, pm
FIGURE 6. dn]d of LiF
6.0 B R B B I LR R N N B T T T T T
|
a0 dn/dT OF !
| LITHIUM FLUORIDE LiF |
‘ !
\ /
2.0 | —

!—\\}/‘ PROVISIONAL //

]
PRQVISIONAL
—
-6.0 I Ll J gl Ldg1
o} | 10 100

WAVELENGTH, A, um
FIGURE 7. dn/dT of LiF

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976



*9A00E 0} IB[TWIS
*9A0(E 0} JB[IWIS

*9AINO YJOOULS ¥ WOJJ POIOBIINO BIEP UOTIE[dI STUOLI]
~srowessf Aq pezAreue sem wnajoeds uonosjea fuswioeds ojeld {[e1shid

'9A0qE 03 JC[TWIS
*3A0QE 0} JB[IWIS

*oandIY ¥ WOIL POIOBIIXS BJep (41T JO ¥OPUI 9ATJOBIJOI 9ONPIP 0F pasn
Sem POYIouI I9ABIIINUL {39S SBM [BrIojew Surjeod fuowtoads ajerd fejshap

. *2an81] B WOy PIjOBAIXD LIEp £40T 03 pejunowse
TMSWI IS BIW 9 Jo Aureaeoun ¢ g pajrulisop I pue oy W xo Le[lyjnu ay}
PSI[BO ST POYIoUWE STY} ¢STRIIYRW SU3eod JO SSIWOIY) PUE XI9PUT SATJORIIDI
TWAMOW OY) PUE SOTJIAII09]JOT POINSEBOUWL 9} JO SWI9} Ul possaadxs Arorndxe
Sem U 919UM uopjenbs ur £q PajEMOTEY USL) sBM JIT JO XOpUl SAIJORJIJII
£3u1)B00 9V} I9)JB PUE SJI0JO( PIINSEIUL 9I9M SITIIATIOIJOT SUWMOWD] OToM
SYOTPUT SATIOBIFAX SSOUYM BG IO IGSD Ui Po)BoD daam suswioads {[eshan

~ooerd [RUITOSP PIL} U3 JO JTUN SUO ST BIEP JO 39S

sty Jo fovamooe fxoyjne oy} Aq pojussosd oxom vyep PeZINBIP ¢..08.8%,08
Jo 9[87Te Xod® puE ;uul GT X ZT Jo S00r] [m uswiroads orjewistad ‘rejsfap

*aandyy B WwoJy

pojoeajre eyep fuorje[ed Jruoasj-saowesy] Lq pozATeur sem o1due JUSPIOUL
o§1 T8 wnapoeds uo0sged {paarelo A[Usag suewrroads ‘eand (1838410 o18uIg

‘saoyine oY) £q usald saom BIEpP PaznIdIp

spoypeul roas-saowBas] A poZATEur SBM SOUSPIOUT [BULIOU~ B JO
WnI3oads Uel}OdTJeX (90BJINS DA[)OSJOI PoIea|d AUsea] m wowroads ([eisd1)

‘ud9ALd 0STE sBM Lp/Up JO

alques B €3] g ‘86 0% 4867 3o oura samereduweg ayp ur (wol L7 03 %°0)

uo0I8a SIQISTA oY} 10F (0T X GO *0F UN3IM JUBISUOD ) 4 0T X £9°I~ SE

peuruLiolep SBM ‘1p/Up ‘JUeIdIyye0d eanjrisdte) poleIoar sy {Saoyme
o1} Aq pouesoad aaam eyeDd paznidp ‘suowiwads orjewsiad (fe3sfid ovjequls

H. U

H.

*poloBIIXe Sem OnfeA poSeioAr IBaUl] oY) A[uo nq sojdue
oseyd snoraes e Y)SuaTeArm OB 0] U U0 SJUSUIDINSEBIUL UIAJ[S SpPBwl
JOYFIE 91 {SBIIULIOY YOOISBA O} SUCIINOS LY PRALISP XOpUI BATIORIIST PUE
uoYe} Sem wnJIjosds UOT09TJe T f9jeI)SqNS S B Uo pajisodap JTT Jo SWHL U,
*OAOYE 03 JE[TWIS
*940qE 0} JB[TWIS
“9A0(8 0} JBITWIS

*YALND JOOWS € UWOJJ POIOBIIKS BIBp

LX091[) LO3EII0S0 ZJURI0T oY) A pozdjrue wnxoeds UOYOSToI {[BISAID

9y} Jo exanjeredwal Junjew Ay} Jo $/¢ moqe jo sanjexsduis; & je sAep

oM} 103 WNNOBA U PAJLOUUE pUE oul] ( WINIPOS JO 9ABM - Z/T Moqe o} 1By
Areopdo eoegans paysifod pury ysim wewiveds (Aramd y31y feisdao ofduig

(23
0€g

0ge
0l
0028

008

006

o
=g
[N

00E

0032

86%
09T
S09
468

0°88~S "Lg
0°88-5°L2

0°88-G L2
0°8€-S°Lg
0°88~G°LZ

0°8€-4 L3

6°L€-2"82

042G "0-S€6T°0

0%2T "0~8680 "0

TLLT"0-96%0°0

6°G~¥°0

T9%6 "0 “85£% "0
09-6°31
0$-6 *21
0$~G °3T

066 "g1

=

1

MomoMom

1

961
7961

7961
96T
7961

96T

Z96T

LZ6T

1961

1S6T

L1961
9961
9961
99671

9961

@ YOIYoaL
‘@ ‘yoruead

KR SIS LIRS
*q ‘Yoo
*q “YOITEQIL

*q “YOITUQLA

‘@ “YOrTYQL

7 ‘remdn

“H ‘orex

*OTM CaoNTEM PUR ‘W ‘a9lSseoy

*Nd ‘aorAld pue *m T ‘WOILL

"B “youxdstg
‘(g ‘cycp ‘osiadsep
‘e ‘eycp ‘osxedsep
*1e e ‘cycp ‘esaadsep

‘SS ‘Bayp pue ‘NP
‘Ipuelg * 'V ‘uryes] ‘*y-°p ‘osxodsep

Lg

LE
L8
LE

e

Lg

¥e

gy
Vi
48
140

9t
ST
4
T
(43

1T

<

2]

oY

SjavuIoy pug ‘suorieolrosds

b

AQBESEEQH

it
‘ofury
yyBuUaraAe M

pasn
POyl

auax

(s)xoyny

“oN
any

ATT H0 SINUYITEASVIN LP/UP ANV XHANI FAILOYEITY HHI NO NOLLVINHOANI TYOINHIAL ANV IOMN0S L AIg9V.L

352

J. Phys. Chem. Ref. Data, Vol. 3, No. 2, 1976



353

REFRACTIVE INDEX OF ALKALl HALIDES

*0BURI POUOTIUSTU DAOE OV} UI SSIW[OIYY

uifl jo juspusdspur sem Xopul 9AT}OBIJOI DU 2y} POIE]S SIOUME O ‘papord
adem sjurod eyep TeueuiradXe UOTUM UT 0andJ B WIOIJ PRjoBIIXS BIED (%I 0
Ui 9J9M U JO STIUIBII20UN (so3e[d SSE[d uoamloq pejees pur sojeals
~gns sse[g uo uoreaodrao wnnoea Lq peyrsodep full 389 *0 03 LIT °0 JO

1Y “ONUSYOYSILIOA0D PUB V. I°V

o8uex oy} ur mq uaArd Afreorjioads jou sem SSeW[OTY} W1} (Suswads WLl 862 0°I-7"0 £ TL6T IZBYS-IT ‘N ‘ro[saeleAplys iy Ge
"9A0((e 0} JBITUIIS Ge¢g 0700T~0°9T q 0961 TN ‘O9RTIHOY  0F ¥a
"9AO0((® 0} JE[TWIZ 008 0°00T-0"9T 4 0061 ‘W ORI[HOD 0% ge
“oA0qE 0} JE[IUIS 01¢ 0°00T-0 91 4 096T ‘I ‘qeITHOD 0% 28
“3AIND
JO0OWS B WO POJOLIIXO BIEp {pPoylowr Jruoasj-saowiess] oy} Aq pezAreue
sem 913uB JULPIOUT G Jo wnIpeds uorpeed (seotlns paystod ym
suewiroads {Auedwo) JEoTWayD MEBUSIB] 97} WOJIJ paurelqo (eisfro o1dulg cet 0°00T-0 9T a 0961 W CORIIHOD 0¥ 18
‘uasld os[e sem [)Sua]
~0ABM UOBD IO} 3] £67 18 Ip/up ‘pejussoad oxem eiep pozZijlip (pajio
9JaM $9OUSI9JAI OU Jnq Bewg v Aq porddns uewrosds a1y} wo Jlom
*J £ POINSEOW SI9M SOOIPUT OAIJOBIJOL DY} ey} PIILIS JOUME 813 {[83SAID €62 £€80°1-02°0 a 761 ‘H ‘Supaei og 0€
~Ioyane ay} Aq pajussead aasm eyep
pozrI3Ip ‘i 90303 99°0 Ul ,.0T X 0T pue wil ¢ "0 03 0¢ "0 uordas ayy ug
¢-0T X € Jo senjurejzaoun ¢ 0g jo ofduv xode Wy uowroads orjewisiad (feisfan €62 90 °Z~08°0 a 0S6T *1°s°d ‘erang e 6%
*9IN3T] B WOIJ POIOLIIXS BITP ¢ 97 Jo o[Sur xedv yyim uewrroads
orpewistad fuewSprag jo poyjeur oyl Aq umold $Lrand ydry feishao o18uis 862 Z2Z2°0-11°0 a Ge6T *Dq ‘I9PIOUYOS gy ]z
"9A0qT 0} JEITWIS gL8 0796-0°ST a 8SG6T ‘D ‘TueWBH  6g Lg
"OAO(L b} JB[TWIES gL8 0°9€-0°ST q 8S61 ‘D ‘WIBRWIPH 68 9%
"9A0GE 0} JBTWIS 144 0°9¢-0 ST 4 8661 *H ‘uuewieH  6€ 8g
*0and1} B WOIJ POORIIXD BIBP (OB[MULIO] [9USe,] o) uolnfos jeorydeasd £4q
poonpat aIxam 0L PUB 0% Jo se{due juaprow je 31| peziaelod jo eijoeds
UOTPOIIOI SO L X ¢ Jo d20kjans paysijod yym uouiroads ojerd ¢[e1sfao adurg £62 0°96~0°ST a 8661 "D ‘uuewiell  6¢ ¥g
zoyme
oy3 Aq uoALd saom eiep poziiiSm ‘uordaosqu put U0TI08JOd JO UOTIEULIOUT
(ejueurIadxe UIOI] PRJE[NO[ED 9JoM SOIPUI 9AI0BIJOI fsuduitads 91B[d 162 . 0°68~0°CT O LEGT MU ‘STYOH 67 ez
*xoyane oy Aq
uealS odom BIEp PRZIYISIP ¢600 TS 9J9M SOOILUT DATJORIJOT UL SATIUTRLIOOUN
POJRULI}SS {SSOWOTY} UL uIl §FT Pue G *69 “¢ "6L Jo suowroads ojeid ¢reiskip 162 39 "11-8F "¢ I LEGL ‘MCH ‘STYOH 62 (44
*S1EGE pue 3162 J8 U SurInseow Aq POUIWLISISp SI8M SAUL] Os} IO LP/Uf ‘usard
oaM BYEP POZIISIP ££000 '0S 9I9M U UT SOTNIEL)IOUN PIIBUILISS ¢ ,103.0,09
Jo ordue xade pue ,Wd ¢ X 1°¢ JO S00vy Ym uowoads oppeuwistal ([ejsfap 162 04 °G~9%S *0 a LEGT MCH ‘SIYOM @8z 12
“0andiz
B WOJIJ POJOBIIXO BIEP (U SUIULID)SP 01 PISH SEM POIR UL UOISSTUSURI]
furwr 10 pue wil 9z, “arl 6T Jo ssew(om) Yimm suewroeds ageld (TeIsL1D 008 009-001 L 9S61 ‘I ‘IRIIS pue [ ‘[eZusn  gg 0%
“9A0qE >} JBJIWIS 0L 0°82-0 %1 a 7961 *d ‘YOTIYOLI g 6T
“2A0qE D} ITTIWIG 002 0°83-0°%1 a 76T ‘A “YOTIHeLT e 8T
"9A0qE D} ARIWIZ 00¢ 0°8%-0"%1 a 7961 *a YOTTYOLI L8 LT
b! o Posn "ON CON
SHILWD Y put ‘suorjeorjroads o ‘o8ue ! auo (s)aopny ! ;
L 4 1 ‘amjueraduua J, fvwdoﬁomwg POYINL A s)aouny Tjay an)

(Penuiguoo ) fFT JO SINHWIEASYIIW IP/UP ANV XIANI JAILOVYIZY THI NO NOLLVIWYHOJINI TYDINIIOIL ANV ADUN0S

L ATIV.L

5, No. 2, 1976

Phys. Chem. Ref. Data, Vol.

1]
J.



€L

(34
24

9%

§v

142

t44
134
1%

“on
REL

143

eb

[

68
i1
L

98

‘o
Land

"DAOQE 01 B[S 4 8L19 "0-8SEP "0 a 8uBl H( CURIRL pU d Y ‘SapumOT
“$000 "0F JjO
Auieazeoun im usal olom IR paznidip wSmEdw opppwsLrd s fio 1T 062 8gb9 0 -8SkL Q a 5961 CHOU ‘UrRITR B o] Y ‘Sapumor
‘asoqu 03 Tejjurg L [ 1 1981 TVUN ‘BA0S(a] pUE TW'Y fa0uULd
*2G°Q 30 AUEEII90um Yl polussord gem
anyea paz 1B sy H019J191Uy PITUISULS] UYL JO UOTIRULIONUY ByY WO}
POUTW ATep FCAL XOPE] AAMIILIFIL (9958 SNOLIRA WM SKBWI03ds 23tid 0og 0008 1 L9061 CYUN CCAOSIA] PUT T aouRfd
“po2soud sEn Onjea pazmEm ‘U ul 200 ' AurEaomm
pa1a0daa o iU J92sMaxg PUE colSS WS 'UoPdB[JdL 3O UOIRW ORI uod)
DAALASP Shm XOPUT SAL0RIJS I taterisans s58(d » to Pa3rsodop AV Jo wiyr) WyL 86T 95670 Ly 0561 3 fRapedy
I ugTE S 000 *0F
S168 1 ongBa By 940301043 136E T >N WU > 166 7T *oujl @ umpos oy
punoj sEA 31 LA[SO[2 pAYSTEW YEIRAID PRE PInkT] o4 O SOIPUY BANDELIA
3t usym poatdddestp sureaf (¥IsA12 Jo 1roE00 fadoos0IdIW B JHpIM
POADIA pUE $351R1E DAIISENOL WO 3L §pInbI) SnOLICA DU PBSIBW
W 230m SUSUIS PIAEALD (dIoW Jo Jureod Aymors Aq unoad s[eisdin 463 £655°0 I $261 ¥ ‘Brsquadueds
. ‘paInasaad vIom BIED ENEM% 1xopur 9A130L1)04
= W 1070 30 AUEa0uM pogruiise Lrodatt wnatierd paujIouy prssswy
x UL KWL UBIOW D Jo dduRaus dog Dy AQ poruwrIo] wisrd prabl LIrT usjfon £zzt 19850 Q a6t T4 ‘wpuey pue tg o ‘ppszany
: -poynasdad BIp
x PEIFIR {LEwTOD jo Wed Yyy) 2y Uy SIFAN g AQQUITIIe0Um Poaodal (SIoFPUY
oandeayox AunEIsp At prabyy ATIMS B A Y9IBRIOIITLIFI YOLATIAE
¥ Jo wsrad 343 0} poUAWLED St wAUNRds tWD g X g X ¢ A(erewimoadde
5214 J6 yawioads paysilod ¢ -03 (RINWSYD mBYSIVY WOX) POUIRIGe TBISAID $87~ £68€ "g-ReLP O &4 JAZNE -3 ‘ut QU
“sloyme Y3
4£q pawosaad 0.0 BIUP PAZIILIIP (DU NRLIO) 8,{9Us2.1 Jursn £Q pezhrun ‘ng ‘asladsoig pur TV QO ‘aoUsdy
91am £30ads N013091ma tSAAIEANS [V 0 MY g0 pyrxodesd fsudnlloads WLy 86z I "8~0£3a4 ¢ Y 961 'tq"g ‘acumesg ‘g v ‘IBEsmmy
SSRWHIMYY W WRIDYTP € 20f g DA0QE 03 AXTWFY 862 0°T-y°0 £ 1261 ‘230 CNCT “IPSAIBAPMS
‘sSau WY WAL ¥ 10] 1 DA0GE 03 IMTNEG 6% 0'T-¢0 €L 1461 e te Nt saareAply
"1V fouRYOYSNIoACD PUT UV TV
“§SINOTY WHIY WALSHIP T 10§ Jng DAOQE OF IT|IWE 86% 0°1-5°0 £ 1461 “HRRYS~TA N1 TPiSAXRApS
% urd
. i ‘oflauy [SECIRTY
damuIedua], wBropaaTm
(PaNUIL0a} 41T 0 SENTWAUNSYIIIE LD/UP QNV XIUNI FALLOYLI N THL NO NOMLVINHOANT TYDINHDA L ANV 4JUN0S 2 1IgvL
-
W

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 197¢



365

REFRACTIVE INDEX OF ALKALI HALIDES

*2xndiy ur UMoYs JoN x*

V6 T 2860 °0 #1870 6€60 0 #6T°T £€590°0 301681 8€¥9°0 €1°E 28 ‘28 ¢1°0 L9°91
%G9°T 9L60°0 %08 °0 9€60°0 *12°T 969070 98%6€ T 08LS 70 88°1 98 °0¢ 2ro £€0°9T
*LE°T L6070 %080 2€60°0 #0381 0290°0 00868 °T 1995 °0 23’1 ¥2 62 ST°0 9% °GT
%88 T 8960°0 *08 "0 82600 1T §090°0 80¥6€ °T 9805 °0 18°0 0L°L2 %*8T°0 eT1°¢T
%96 °0 $960°0 %1870 §%60°0 #T°T 065070 L6768 °T 008% "0 L8970 €S 98 85°0 0671
*G8°0 19600 #3870 2260°0 %80 °T 650 °0 [a72¢{3 0 8 8L97°0 Ly 0 00°G3 #G¥ "0 €8°%1
%GL°0 856070 %7870 81600 #70°T ¥L50°0 8L96€ T 85E7 "0 70 T€ '8¢ 08 *0 (48 4%
*8L°0 960 °0 %8870 ST60°0 #66 "0 6950°0 Pp86e°T L0V 0 5 0 €0 22 LG 0 88°e1
*59°0 L¥60°0 %56 "0 3160°0 *16°0 9500 Ly °0 61 °13 %970 89°€1
%39 "0 666070 *G0°T 8060°0 *08°0 8650 °0 8962 = L Lv°0 203 #8970 6€°ET
%G9 °0 2€60°0 #*GT 1T §5060°0 #0L"0 €880°0 9 HAHMND 9€°0 €C 6T #GL°0 66°CT
*19°0 §%60°0 “Pe° T 206070 45970 67500 0€°0 9L '81 *I8°0 0§ "2t
#4970 6160°0 #6281 8680 "0 #4670 ¥¥50°0 SOv°T T9%S "0 12°0 ¥eoLT
870 3160°0 *1€°T $680°0 %1670 T$50°0 ey 1 8G€¥ 0 12°0 L6 °ST 1 0°66¢ = L
#5670 §060°0 #GE T 368070 4«08 "0 0750 "0 ¥2°0 17 ST 3 MA¥ND
%96 "0 868070 %68 T 88800 3% 0 6€50°0 310°86¢ = L- 62°0 v0°ST
%8 "1 9880°0 A 8€50°0 S HAYND LE"0 ¥o°PI ¥S € S6°9¥%
M 0°00€ = .L *GE T 6L80°0 4970 LESO O #0570 3171 c8°¢e (V) 8534
8 HAHND #08 T £L80°0 50 65070 Ly 0€ 9% #LG 0 G8°¢T ¥y 9L 0¥
#L3°T L980°0 ¥ 0 2€S0°0 L2y 61°2¥% %*89°0 6g '8l 9% PLLE
9% "1 TLLT O #GG T 19800 ABY 0 0€S0°0 61°% 2E v *6L°0 66 "1 LZ2°s 0T°9¢
67 °1 0SS1°0 %G8 "1 §880°0 *#¥7 0 §350°0 69°¢ Te°Le *18°0 0S °g1 06°g gL ¥E
€s°1 8LET 0 *6T°T 6%80°0 #BY 0 €350°0 LE*2 T1°ee SG°L T1°ge
09°T 0%21°0 wL1°T €¥80°0 *57°0 L1S0°0 08°T 8618 M0°509 =L 0002 ST°12
L9°1 181170 #*GL°T 838070 *Y "0 9050 °0 (4} 05 °6¢ € JAYND S6°T LL'08
LL1 L3TIT 0 %80 °T 128070 (A 96%0°0 8°0 00°92 28°0 0€°08
¥8°1 01T 0 w0 °T 0180°0 €6°0 01°13 L6°8 SP 'Sy S€°0 1%°62
76°1 8LOT "0 %#00°T 00800 07008 =L S¥ 0 3661 4 4 ST 1% ¥I°0 8% 8%
%80°% GS01°0 %86 °0 062070 L IAYOD LETO 3181 62°G 30 *8¢ S0°0 0062
*8% "¢ €E€0T°0 466 °0 G8L0°0 LE"0 68°91 L1°9 16 'S¢ G0°0 ¥6°33
#1678 9T0T "0 #60°T 08L0°0 6802€°T $68°6 0% "0 €0°91 IL°8 96 *€¢ 80°0 09°1%
%89 °¢ 800T°0 %90 °T GLLO"O ¥670€°1T LEIL"S yo 62°ST 718 6L°3¢ £1°0 29°02
*66°C 6660°0 #60°T 0LLO"0 veere 1 8€9¥ ¢ 190 6E°%1 pe°e Y 1€ 6T°0 67 61
7€ °¢ 3660 °0 *G1°1T G9L0°0 LLEIE T 9sP1°g TL°0 PL°ET Pe°T 85 "0¢ 610 86 "81
%68 °¢ 7860 °0 9T T 964070 3663€°T 998 °¥% 8L°0 1261 20°L G8°6C L0°0 LE 91
(YA 0860 °0 #0C°T YELO"O0 e1Fve "1 882 % 88°0 08 °2T ¥9°0 28 ‘8% L0°0 €7 ST
V8¢ 916070 =61 °T LTL0°0 99836 °T 8L08°¢ 6€°0 Ly "Le IT°0 80°ST
*86°T 3L60°0 81T €120°0 0623¢°T 3EVe ¢ X 0°090T = L 12°0 00 °S¢% yL°o 06 "v1
%9 T 6960 °0 «9T°T 0TL0 "0 £90LE T ¥viL'e ¥ AAMOD 6170 ¥9 €% T€°0 99°%1
(X4} 596070 P11 $0L0°0 066LE°T $63€°¢ 61°0 (444 Sv°0 £e°v1
%92 "1 T960°0 +€T°T 00L0°0 e19Le T €6¥2°C L2 4 ¥9°¥¥ 12°0 88 °1% 0S°0 fan 4t
LS60°0 #IT°1 6890 °0 FO6LE °T TOL6"T €0°S 91 0¥ S0 96 0% LS°0 G8°ET
701 $560°0 +€T°T LL90 "0 TG603E°T Te18°T €9°¢ 70°LE 62°0 0% °0¢2 29°0 89 €T
%#L6°0 0960 °0 Pl°1 ¥L90°0 9628 °T §62S°T £9°¢ TL°sE 0€°0 18 °6T L9°0 GE'ET
#1670 9%60 "0 %611 0L90°0 0T98€ ' T L82T°T €€°S ¥8°%¢ 03°0 8T ‘8T gL°0 00°ET
P80 £%60°0 #AT°T 1990 °0 6698€°T 0F10°T 69V 8L°€E ST°0 98 °LT 2870 0S *gT
MO°00€ = L 0003 =1 3187962 =1 ~ M0°609 =01 _ 3 0°868 = L MS'L=1L
(*w00) L TA¥ND (w00} L IAEND (Fr00) 9 TA¥ND (Fo00) ¢ AUND (F09) 2 IAMND T IAYND
u X u X u X u X u X u X

[u ‘xopuy earjoeazey swin ‘Y ‘yjduoioaem]

ATT 40 XHAANI JALLOVUATY FHI NO VIVA TVINANIMIIXT '8 ITEV.L

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976



LO°¢ £69
50°¢ 088
¥0°¢ 618
70°¢ 067
0t 29%
10°¢ vy
0°¢ z5y
$0°€ 6Th
50°¢ 668
$0°¢ 8¢
50°¢ 89¢
80¢ ssg
80°¢ 162
S0°¢ 952
80°¢ ¥ee
90°¢ 161
01°¢ 081
60°¢ £91
g1°g 0sI
- Lo°¢ 821
~ 90°€ TIL
+ 80°¢ 10T
¥ SL0°008 = L
02 TATND
%008 *¢ 0762
£52 "0 R
«8LT 0 6742
#IET 0 L3
%960 °0 9792
%9400 vroz
940°0 8°83
+T01 0 1°28
9°03
761
-6l
#59T *0 8°81
18T 0 181
680°0 0°LT
640 °0 %91
#EL0°0 6°st
860 °0 g°qr
30°0L =L

("7969) 6T TAUND

u

356

X

63170 0°eT
+@SE "0 S p1
%85G *0 0°9T

0L =L

6T TAMQAD
%957 "0 0°62
pLE0 ¥°8%
#L18°0 6°L%
$92°0 vLg
#6828 °0 898
*G6T "0 1°92
#0971 "0 1°62
*BET 0 9°€3
2810 v°3%
$51°0 718
$81°0 502
#0930 9°61
*0%2 0 g6l
*10g 0 68T
+8ET "0 6°LT
£0T°0 3L
%980 °0 7ot
#9800 N
*61T°0 3stT
+8YT°0 0°s1
*E7E 0 [ %
*87G *0 071

SL0°008 =1

8T TAHAD
“HT6°0 0°62
w15 °0 1°8%8
#0VE "0 ¥LT
+¥83 0 992
6%
%°¢g
[SR%4
9°¢2
0°8%
#P6T°0 V5%
#4220 3°1¢8
#6430 1703
%GL2°0 16T
96270 €61
%2030 9°81

o soccoe =1
(F102) 1T IAUND
u X

(ponuijuod) JrY 4O XIANL TAILIVYAIY THL NO VIVA TVINTWIHIIXI

18170 6°LT
28170 VLT
60170 891

#0T "0 291

0T "0 9°s1

08T *0 g1

S0 0°s1

€5 °0 S ¥l

28VE 0 071

30°008 =&

LT TAEID
67°F 118
18°% 1798
ve-s 658
80°9 678
LLtL 628
86°6 3°ge
16701 828
80°TT 5z
16°01 236
78°8 6°1€
68°g g'1g
00°¢ g1g
061 6°08
W60 v-0g
90 008
+6€°0 868
80°0 0°92

S10%0L=1

9T HAHID
067 628
@ee 1798
50°9 ¢-gg
2271 S %E
216 z'ge
+10°6 L2
18°9 03¢
€Sy 618
58 4718
16°1 1°18
60 £°08
509 °0 168
08 "0 €87
e10 0°9%

3107008 = L

ST AA¥RD

u

lu ‘xopul eaf3orIfo caxtl ¢y ‘pBwieseml

X

#*F1°G L°Le
L¥'S L°9¢
08'S €98
Lv'9 €68

*%e'L 198

*8T'8 0°v¢
61°8 G'ee
10°8 £°¢ee
86°9 8°%¢
66°% G°%8
gL’e e°%¢
s L°1€
08°'T G°1e

%«03'T 8°0¢€
860 ¥roe
94’0 0°0¢
860 ¥°62

680 8°L2

EIX A 0°93

M0°008 = L
P1 HAHOD
w'y 08¢
L'y 6°9¢
81'¢ 6°8¢
=00 '9 0°Ge
169 ¥'9e
¢e'L 0°¥E

«13'8 g'ge
w76 0°¢8
G9'6 3¢
60°'G G°18
89T 608
12’1 S°0e
£6°0 008

B 4] 0°82
g1'0 S°LS

ST TA¥OD
61°G gLy
gL's 398
1L'9 ({4
98 'L v °ve
62’8 6°6¢

*1.'8 ¥ °ee

X 0003 =.L

(Fuc0) T TAUAD

u

X

*3an8ry ul wMoys JoN

#23°6 628
$6°8 ¥'g8
#%9°2 [Re 3
89°1 0°18
P01 7°08
$9°0 0°0¢8
#5970 562
+98°0 0°68
62°0 0°88
12°0 8.3
10°008 =1,
g1 GAHND
0T°S 6°Le
68°S 0°L8
00°9 6°cE
06°9 8°%E.
180 03
€98 v°ge
¥3°6 628
$E°9 9°88
9% ¥ 0°8¢
69°% g°1g
95°1 °08
8%°T 0°08
£8°0 6%
+99°0 0°62
16°0 $'8%
70 1°83
$E°0 9°43
310°008 =1
1T 4A€00
8% 6°L8
18°S L°9¢
8g°9 6°7E
sL'9 8°%8
10°2L ¥ P
£8°L 688
18°8 288
00°6 6°38
60°8 L°2g
81°S 0°88
19°¢ 1°18
18°T 1708
H008 =0
(*3109) 0 HAGND
u XY
‘8 AV L

$6°0 V762
%99 °0 L°8%
0¥ °0 §°Lg
62°0 €°9%
L2°0 §°S%
120 §°ve
310 €T
07006 =1
0T JAEND
616E°T LLS°0
6268 °T 9¥S 0
+L96€°T 9e7 "0
+E868°T S0% 0
€107 °T S9€°0
680¥% T ¥eeo0
0L0% "1 €160
8TV "1 G450
39T¥ 1 18%°0

eyt [48 A1)
89%% T 8922°0
008¥ "1 p61%°0
6IEY T | F¥1E°0
eV T 0072 °0
L9EY T £90%°0
0687 °1 9202°0
[ 840" 06610
0syy 1 3€61°0

M g8ec= 1L
6 HAHND

181 0¥21°0
L8°1 61170
€9°1 BPIL "0
L9°1 98110
eL°T L011°0
841 L80T°0
00°2 IF01°0
%908 EEOT "0
*¥1°8 9g01°0
%083 9101 "0
#B8G G 3001 °0
%388 00070
#38°8 2660°0
%902 78600

310°008=1L
(Fmoo) g TAMAT

u X

J. Phys. Chem. Ref. Dota, Vol. 5, No. Z, 197¢



357,

REFRACTIVE INDEX OF ALKALI HALIDES

#BOV07 T

THEE 0
11807 "L  13C£°0
L898E"T  £0L80 327862 =1
20.88°T - 86ET0T 62 TAHOD
0848€°T  083T6°0
*PP88E°T  LPEHR°0 geV° L BLIZTO
L188€°T  S6018°0 ¥eP L ¥EIZT0
L7688°T  0289L°0 “O¥F'T 9560
8L682°T  ¥IBZL'0 9VF°T  THEL'0
#G006€°T  BS90L°0 28H T GLET'O
G806E°T 8299970 GSF°T  SEEL°0
«H026€°T  0£685°0 #I9%°T 884170
602681 9648570 LYT TLELTO
0086€°T  LO9¥S 0 SLHT  68ST°0
08762°T - ST98¥ 0 185°T  €0S170
«$3968°T  €8SEF°0 98%°T  8LET"0
+1686E°T 990770 06%°T  SPET 0
L866E°T  ¥906E°0 96%°T  SICT°0
+TZT0¥°T 1899870 008°T 06170
*EZPOP°T  SIFES’O 60S°T  BYFT’0
69907 T LISTE"0 LIS $EFL70
8T80% ‘T STBOS0 626°T 966170
£060%°T 9296370 1S6°T  BEEL 0
SZ0TF'T  9868%°0 LLS°T 692170
88ITF T  G£088°0 98¢°T  BEEI0
20VIF° L £6693°0 609°T  ¥8TL°0
POSTH'L  LEG9BO 6T9°T -~ 9TET"0
Z6LIF T §98SZ°0 089°T  €8TI°0
ZH6TF' T 8E8¥B 0
S6IZH'T  $6683°0 5 0°86% =L
*GLZP L 0L¥3E°0 8z AAH0D
#€EeF’ T 09L1Z°0
22077 T SO066T°0 €0°% 6
0173 gge
5187663 = L +88°8 6°78
08 TAUND €273 £ve
S1°% 6°€8
28L8°T 18503 %208 veee
9988 "T 0€80°1 £0°% 6°28
1888 °T 80%8°0 L6°T 0°2¢
1068 °T S90L°0 08T 0°1e
L06€°T 849970 29T 0°08
6026¢°T 548670 ey1 0°6%
2068°T 19%5°0 g2°1 0°8%
%1896€ °T 88£% 0 g1 0°L3
P86 T 9505 °0 9670 0°93
327868 =0 SMZUeL8 =1L

(103} 62 HATIND

u

Y u

"Jod ) LE TAMND

(peaurjuoo) AT 0 XIANI TAILOVELHTY HHI NO VIVA TVINIWIHHdXH

e

1870 0753 : £€8°¢ ¥ ee
LL'0 0°%2 €3°¢ 6 18
3eL'o 0°¢€e 0°1E
99°0 0°2¢% 0°08
09°0 0°1g 6°8¢
S8°0 0703 0°8¢
Lv'0 06T 0°L2
ev'o T°8T 0°92
6E°0 0°LT 0762
€0 0°9T 0°%3
9% 0 0°ST 0°€g
0°¢g
NEEL8 =L 0°12
48 IAYND 0702
0761
v8'¢ 0°9¢ 0781
$2°¢ G°GE 0°LT
av’e 0°G¢ 191
67'¢ v °ye
€3'¢ gTeey =L
¥6'% §¢ IAUND
€8¢
PLT 0°9¢
g°sg
0°6¢
S'%E

“oan31y Ul UMOYS JON =

[u ‘xopuj earpoeagey swrn Y ‘yrSusjosBm]

0°L3 6°c8

0°93 0°¢g

062 628

052 6°1¢

0°62 0°TE

0°3% 0°08

0°18 0°62

0°08 623

0°6T 023

0°8T 0°93

0°LT 0°cg

191 L°€3

0°62

YL =1L 0°23

9¢ AANNO 0°13

0°0%

ve'e 0°9¢ 0°61

£5°¢8 5°gE 0°8T.

¥8°¢ 0°g¢ 021

£0°% ¥'vE 0°91

£0°% 0°%¢ 0°s1
_HNg'eey =L S12°866 = L

(*3u09) 63 AAYND 2 IAYND

u X u X

0°¢e "6G
T°€ ‘8%
¢°e i
v'e 84
Lg L4
0% ‘07
L4 6€
#60°0 SL"ST
#0170 0S°ST
#GT "0 S ST
#0G°0 0°ST
0% "0 ST
#06°0 0°%T
4#69°0 STET
GL°0 0°¢T
3187168 = L
€2 HAHND
#4380 8°¢T
*EL8°0 §°¢t
#*616°0 0731
%6960 39 °TT
#1960 9711
#0L6°0 €311
%066 °0 18 °IT
000°1 0°11
%660 "1 2801
#600°1 6L4°0T
*LEO0°T L°0T
*190°T 97 °01
#9%0° 1 6€ 0T
#0L0 T €701
#6801 gL 0T
#180°T 20°0T
#00T°T 6°6
H60T°T 6L°6
*LOT"T 29°6
*GET°T 8% 6
*9ET T 63°6
#*GST°T 816
#G6T°T 26°8
#BLT°T 88°8
*68T°T 09°8
#8081 %88
#36T°T 0€°8
#ST8"T G0°8
AC°T6C =L
(*00} 27 TAEND
u X
‘8 AIIVL

*BT13°T 20’8
%888 "1 1874
%668 "1 €L7L
€31 85 L
#6238 T oL
#8931 GEL
6731 0Z°L
%4863 °1T eT°L
#8781 769
*098°T 169
#6951 €L°9
*%92°1 0L°9
*808°T €8°G
#80€ "1 8L°S
*118°T 89°S
%808 T 29°S
AR 85°G
0T8T 8% ¢

Ag'lee = 1

2% dA"ND

8508 T QLS
¥oIe 1L [
€8TE°1 0€°S
ggee 1 01°¢
28881 06°F%
988E T oLy
8681 08y
89%€ "1 (4
L0588 "L 06°€
fdatt 0L°¢
*G8SE T 05 g
8T9¢ °T 0g°¢
67981 [1) e
T69¢€°T 087¢
LTLE"T 09°2
98LE T 0% ¢
€9.8°T 0%°2
28LE°T 00°8
L6LE T €8°T
Tige "t L9°T
828€°T 87°T
9v8e°1 L3t
#€98¢ 1T 20°T
1888°1 08°0
%#886¢ "1 9%6 0

M ET168 = L

T2 TAEND
u X

J. Phys. Chem. Ref. Data, Vol. 5, Ne. 2, 1976



H. H. U

8866 "1 86%9°C
4v6¢ 1 £689°(
Ly68 1T 08L8°C
L1668 °1 19%6 "0
896€ 1 98050
vLee°1 008%°C
1866 °T 8497 °C
£666°'1 8gev “(

A0%=1
#4¥ TAHOD

21681 8E¥9°C
L1681 2689°C
2266 °1 08LG°C
626€ ‘1 T99S ¢
1¥6e "1 980G °¢
8¥%6€°T 008%°(
£668°T 8LI¥"C
96e "1 86E8¥ " (

A 0°062= L
*9% TAUND

u X

358

£6°2 "0003

MO0°LL=1L
Sh FAEND

2e0°¢ ‘0003

SL0°00¢ = L
v AANND

698 T %S0

310862 =L
£V AUND

SI6E"T €585 70

M 3968 =L
ey ANND

26T TIPSO

Mg°6gel = L
¥ HAYND

D9268°T €585 °0
I¥666°T TIPS 0
72L68°T  BIEY 'O

30868 =1
0% JAEND

£e86°0 €I10°'0
I8T66°0  2200°0
#56866°0 ¥r00°0
#1866 °0 V120070
+38866°0 9€200°0

3L 0°86¢ =L
68 JAEQD

888 ‘T 3001
#68¢ "1 [86 0
LGE T 36 "0

A 0868 = I

("moo) ge TA¥AD
u X

*9.n31J Ul WMOYS JON s

968" ¥16°0 SLE"T 9250 %663°0 (4 add
985°1 8870 06 °T 867 "0 #1880 L8°138
098 °T 2870 661 897 "0 *G8€ "0 88°02
86L°0 z6e T 8670 *28€°0 %02
89L°0 9681 8070 *6EE "0 2661
L8L°0 %3880 6S 8T
069 °0 L0°86¢ = L *191°0 T9°LT
9%970 9¢ IAMND *63L "0 1891
0L8°T 819°0 #6310 LE°9T
LL” L6S "0 T9¢°1 866 °0
Lus*t 046°0 el 0L6°0 M0°SsE =1
1887 8LY "0 98¢ "1 676°0 e HAMND
g8s” 80%°0 65€°T 606 0
89¢°T 138°0 %06 °2 00 00T
20°86% =L 1Le°t %6L°0 #0628 96 "68
8¢ TAUND 3LE°T %9L°0 *10°€ SY "¢
L9E 1 28L°0 %68°8 00 "0%
*193°1 066°0 oLE "1 TIL 0 #69°¢ ShLE
96371 0L6°0 99¢°1 8L9°0 *98 "% 1L°G¢
21001 8€6 0 L9€°1 9%9°0 *%2°9 09 76
%683 °T 60670 GqL8°1 986 °0 9211 L8°2¢
#6838 "1 088°0 8LE"T 965°0 ¥68°¢ LL°0¢
¥93°1 $38°0 6LE°T 9250 %66 T €862
0L3°T 00L*0 08¢°T 86¥%°0 #70°1T L1°8¢
043°1 8.9°0 1861 89%°0 *G¥S "0 88°92
08:°1 9%9°0 28¢°T 8EF "0 8S6°0 LL°62
S43°T ¥19°0 00 'T 807 "0 *66¢°0 00°63
2wl 98S°0 #LSE "0 0T °%3
€L3°T 988°0 310862 = 4 LEZ°0 $0°€8
g85°1 9250 S8 TAMND L€2°0 Lg°22
¥82°1 86% 0 : #EST°0 [ ¢4
9831 89% *0 %06 '% 00°00T #8630 0L °02
982 "1 8€¥%°0 %06 °¢ 96768 #8650 L8°02
168°T 80% "0 *10°€ SP sy #8820 gL'6T
%688 00°0% *061°0 8681
- M0'867 =1 #69°€ v LE *8ET "0 66°LT
Le AA¥ND 98 ¥ TL°sE 61170 P8 9T
%39 08 °ve *611°0 ¥ 9T
998 °T T00°T 086 89 °2¢
2981 0L6°0 *48°¢ LL*08 510°00€ = L
€951 2¥6°0 #66°T £€°6¢ € TAUND
y9e 1 ¥16°0 *¥0°T L1°83
T98°T 088°0 20970 9% 92 %063 0000t
1581 38°0 *G¥¥ 0 1L°S¢ - +06°% 99 'sS
65571 29L°0 69€°0 76 %2 %10°¢ SV °S¥
LT 999°0 81¢°0 86 °€% *62°¢ 00 0%
082 °1T 98870 66270 9%°¢¢ %69 °6 SvoLE
q0°862 = L M 0°9S€ =L M 00128 =1,
("rw0) 98 TA¥ND (Fju0s) ¥€ TAUND ("m05) 3¢ TAUND
u X u X u X

[t *xopuy eargoragay fwi?l Y “yySusiesem]

{penuiuoo) I JO XAANI FALLOVHAHY YHL NO VIVA TVINIWIHIIXT '8 ATEVL

98 % TL°3€
*%2°9 09 pe
8L el Ly 28
%G8 ¢ LL"DE
#66 T 8€5¢
#$0°T 11°38
8% "0 LT1°Lg
09€°0 ¥L°98
#6980 80 "3
4#L0Z 0 18'Fg
#L8T"0 04L°88
%481 °0 8L'2¢
#6610 8618
6180 2902
#6713 °0 69 3T
*P0T "0 8037
#6810 S1°31
*8TL°0 oy LT
#8010 L1
#8010 Sv 91
IO 0191
o01g =1L
g¢ AA8ND
06°¢ 007001
06°C 48 "3
T0°€ Gy 3%
6¢°¢ 00 0%
69°¢ Sy 'LE
9€ 'Y L3
¥z 9 09°F€
£8°L1 9628
g8°¢ LL°DE
66°1 1
L1°32
0L°Lg
09738
$0°92
00°3g
86 "5¢
08751
#GLT0 £g°31
9s1°0 29°3T
#6010 L9°LT
#0600 G631
%0600 €71
06T =1
T8 HAHOD
u X

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976



35¢

REFRACTIVE INDEX OF ALKALI HALIDES

8°¢- £0£80°L
6°2- 868T0°1
€°g- 0821670
¢°'g- LVEV8°0
¢~ S6018°0

510°€62 = ML

{"u03) 08 TAEND

Ip/up X

9'T-  0389L°D
173~ V¥IBEL™D

8°[- 8S90L°D
8 L~ 829%9°0
8- 0668570
8°[- 9GL8G°0
L°[-  LO9%S°0

9°[- €T98¥%°0
€°1- €85E%°0

LI~ 99%0F%°0
LT~ %9068 0
9°1-  18998°0
9°[- SIFEE"0
g*I- LIEIE'0
v°I- 6130870

€°1- 99620

SL0°€68 = "1

“JU00) 0 AAULD

JLp/up X

96682 °0
2£08% 0
£6692°0
188920
98820
8287 0
866520
0L%22°0
09ETZ "0
S0661°0
0°g6z = "1

omm>moo

Lol B B e B e B B B B ]
1 1

I

NOWLWME-NNNHH

4]

9°1 0s°¢

£2 9% "0

s 0°zee = T
12 GAEND

Lp/up X

A1 A0 Ip/up NO VIVA TVINMWIHEAXH 6 d'1dVL

L9°T- 0L°0
L9°T- 69°0
29°1- 89°0
L9°T- L9°0
L9°1- 99°0
L9°1- $9°0
L9°T- $9°0
L9° T~ £9°0
L9°T- 29°0
99°1- 190
99°1- 09°0
99°1-~ 650
99°1- 85°0
g9°1- L48°0
g9 1- 950
d0°g1e = "
{"u65) 9 TIAEND
1p/up X

(31 ‘W7, ‘eanjerodwsa,], UBSI ¢ ;-3 ¢.0T ‘LP/UP ‘XOPUI 9ATIOBLISY JO SATIBALIEQ aanjeraduwie f, ‘wrl ‘Y ‘yjBuatpsem]

G9°1- 65°0
$9°1- 5S40
$9°1- €5°0
£9°1- 76°0
£9°1- 1670
£9°1- 05°0
29°1- 6v°0
29°1- 870
19°1- Lv°0
19°1- 970
09°1- ¢H°0
091~ 0
69°1- €50
69°1- 25°0
8¢ "1~ %70
86 *1- 070
so'e1e = ML
9 HATND
Ip/up X

J. Phys, Chem. Ref. Data, Vol. 5, No. 2, 1976



H.

TABLE 1¢. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR LiF

Source

Wavelength and

Temperature Ranges

Dispersion Equation
X inym; v inem™?

Harting, H. [30]
1943

Radhakrishnan, T. [48]
1948

Tilton, L.W. and
Plyler, E.K. {22}
1951

Herzberger, M. and
Salzberg, C.D.
1962 (115]

Jasperse, J.R.,

Kahan, A,, Plendl], J.N.,
and Mitra, S.S. [14]

196€

Present work
1978

0.199-1.083 ym
293 K

0.1935-15.0 ym
293 K

12.5-50.0 a0
205 K

0.10-11.0 yrn
293 K

=1.38282 4 —2 00405
(X - 0.1187)1-!
a7 < 1. 30850 + 8- 578622 7.34258 \?

A2 - (0.09022)% 2% - (33.266)°

o=y o D:92556295 2 | 5.1281966 )\
A2 - (0.07281)% 2 - (28.247)7
n =1.38761 + 0.001796  _ 0. 000041

X% - (0.16733)2 (A2 - (0.16733)2]2
- 0.0023045 X2 - 0. 00000557 X
41 0; Ui’ (ui“ -vY)

2-k2 =
ni-k guv+Z_}
1 (l/i

B
V) )2
anp, v} (7 v) M

2nk =L
bl - V2)2+(yi v)?

0.92549 A2 6.96747 22
A% - (0.07376)2 A%~ (32.790)7

=1+

-
.
€uy = 1-90, ¢ = 8. 81.
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3.2. Lithium Chloeride, LiC!

The only available measurement on the refractive
index of solid LiCl was made for one spectral line, the
sodium D line. by Spangenberg [45] in 1923 using the
immersion method. For molten LiCl, Zarzyski and
Naudin [44] determined the index for the Hg green line
at a temperature of 888 K.

The reasons for the scantiness of the data are the
difficulties in crystal growing and sample preparation.
A number of other physical properties of LiCl were
investigated: values are given in tables 2 and 3. Although
there is only one value of n available, a dispersion equa-
tion can be based on the knowledge of the dielectric
and the characteristic absorption peaks.
Using the values of known parameters from table 3
and the value of Spangenberg, we ubtain

constants

e, = 11.86,
€Cupr — 2.75,

A= 0.137 um (averaged value of two peaks),
A =49.26 um,

n=1.662 for A = 0.5893 um.

The adjustable parameter 4 of eq (13) was found to be
2.51. This leads to a dispersion equation of LiCl which
is valid at 293 K in the transparent region, 0.17 to 16.0

um:

0.24 A2 9.11 A2
~{0.137)2 A2 — (49.26)¥’

2=251
n?=251+— 25)

where A is in units of pum.
No experimental data on dn/dT are available. How-
ever, our empirical parameter values in table 5 were

used to construct a formula for estimating dn/dT in
the transparent region:

dn 0 1
2n i 13.14 (n2 — 1) — 12.85 26)

22.75 382.62 \*
(A2 —0.02045)2 © (A? — 2426.55)°

where dn/dT is in units of 10~ K-! and A in wm.

Equations (25) and (26) were used to generate the
reference data given in the table of recommended
values. As noted, these equations are based totally
on the available data on the thermal linear expansion,
dielectric constants, the wavelengths of absorption
peaks, and the empirical parameters. Consequently,
the accuracies of the estimated values are governed
by the uncertainties of the above mentioned parameters.
The following criteria are indicated by careful studies
of the parameters.

For refractive index:

Wavelength range Meaningful Estimated

(pm) decimal place uncertainty, =
0.17- 0.30 2 0.05
0.30- 1.00 3 0.005
1.00- 5.00 3 0.008
5.00—- 9.00 2 0.01
9.00-16.00 2 0.02
For dn/dT:
0.17- 0.32 1 0.9
0.32-12.0 1 0.4
12.0 -16.0 1 0.9

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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TABLE 11. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND IT5 WAVELENGTH AND
TEMPERAY URE DEKIVATIVES FOR LIC1 AT 203 K™

- dn/aT -dn/dx  dn/dT by -dn/dx  Gn/dT
;ﬁn n f;/_df‘ m_ﬁ/K_l u);n |3 o 1075 g1 pm o gt 10~ K~
0,478 1.76732 ho1THIB 62.78 8.250 1.67E8E [.18295 D.8f 0.900 1.65911 B.0058% ~3.60
0,172 1.7734& 3.,72295 55.45 80292 1.67852 §.47788 0.7% 04926 1.€583% G.00573 ~-3.61
8,474 577235 3.3401€ 49.37 0.294 1.67817 2.,17301  0.€S Go34f 15,6568 G.0055G ~3.63
06176 1276604 301303 8%o2E 04296 1.67783 016832 .60 06366 165877 0.06537 =3.6%
B.178 1.76030 2.73122 39.92 00298 1.6774C 0.16381  Bo5% 0.98C 1.€5887 ©.0052Z -3.6€F
6180 1¢7550S 2.48E&76 36e2L 00300 1e677L7 Go159&7  Ge42 16006 1.65856 0.G8583 <-3.6E
8.182 175834 2.27337 32.57 6.305 $.67640 0.314331 0.2Z 1,050 1.65832 0.00481 =3.€3
Bo18%k 1.T459E 2.08557 30o4F 02340 3.E75EE G.14005  G.03 £01006 1.65808 DL.0DWER <~37%
0.186 1.741S8 1.920%1 27.€% 6+3i5 £.€750C §.13457 <0.i& 1.456 1.€578E (.00445 =3.73
G.188 1.7382% £.7737% 2551 80326 16743 §o12381 =G.3% L0200 1465765 0.0043& =3.7%
00296 1.73487 1.6428E 23,57 G.325 167376 0.11667 ~BokE 4.256 1.65742 0.00426 <3.7€
0,192 1.7347€ 1052576 Z18E 0336 1.€73I¢ € 910E0 -0.6C 10300 1.657Z%1 §e80642i =377
Gal%t L.T2876 £:42f5€ 20<2E 0oIIS  1e¢PEGE  ©:1C485 ~—GoTS 20356 1+65700 04004313 -3.7E
00496 §.72802 $.325€0 18,88 §o348 1.€7215 ©.09845 ~0.8E 14400 1.65678 0.808815 =3.7%
G198 72345 £.23871 17.6T B.34S 1,€7167 009227 =~0.9E 3.450 1.€5656 D.GBUZE <3.7C
€208 1.72I0F $£.16176 16.4%5 G356 (.671Z2 0.08846 ~1£.05 £.500 1.65637 0.0042% -3.8%
6202 1.T1888 1.08876 15.3¢ G255 1.€7678 0006400 ~4.38 3.550 1.65€1€ §.060426 -3.81
0.204 1.71666 1.02TSE  24cLZ 0.3€0 1.87638 0.0798% <1.2% 10606 1.8559% 0o80431 ~3.8%
$:206 £.71465 U.SEEE] 12 G.3E5 1.€695C GC.O0FSSE -1.3E 2,658 $.65573
£e268 4c71F8L  §.92215 £2.73 G370 1c66982 G.07237 -1.47 £o700 1465551
G280 3.71I0& 0.5€Z86 131.9F 6.375 4.€69ZE (0.06883 =1.5% 1,750 £.85%%8
G.212 1.70683€ §.8i588 11,Z2€ 5.380 2.€689F (.06580 ~1.6% £.800 1.65508
0.214 2.79776 (077322 40.8% (o365 166660 0.06288 <1.76 1.850 1.65&83
€o286 1.78E27 ©.7337¢ 10.03 6,330 1.€6€30C C.0603i1 ~1.77 1,900 3.65458
9.248 31.7846& 0.637IT  S. 0395 $.€8808 0.05751 ~1.8% 1,958 3.€543¢
G220 176346 0.663FE  8.%2 G406 2.€6772 6005567 <-1.9T 24008 45.65L1% D0.00498 <~3.83
0:222 1.70Z18 D0.633LL  8.4% To4i6 1.€67{8 0.05C6C ~2.02 2,858 1.55387 G.00433 <3.8%
G226 $.7LYSE G.6CL8E  T.9F 8,428 1.€6671 0.04683 <-Z.13 2.100 1.65261 §.00508 =-3.83
0,226 1.6G378& 0.57432  7.5% B.430 1.EBEZE (.04308 ~2.23 2¢450 1.6533F 0.08518 -3.83
0:225 1.€9865 ©.54855 T 1t B.440 1.€6584 £.03992 -2.3Z 2.200 £.652iC (@.06527 <383
C2B36 169TLE ReCREGL  CeTh G450 1e£65%C 0.0378F ~2Zauf 20290 i.€Z28T 0.0083I7 -T.63
00232 1.6SE5E 0.50i78 6,38 Do4€0 1.66510 0.03450 -2.u8 2,306 1.6525€ 0.BB547 ~3.83
0.234% 1.69557 G805k 6.0 G470 1.€6477 0.03219 =2.5E 20250 1.65228 0.06558 <3.8%
$e236 1.6G463 G.4€D57 571 04480 1.€64LE Q.G3L0S <=Z.€C 2,480 1.B5208 0.Q05€8 <-3.83
G838 £.69372 Q64177  Sa4s 0.4S0 41.66617 ©0.02818 =2.6€ 2450 1.65{F1 G.00578 ~3.82
U.2ul $.69ZEE (.42RBE  5.1Z 0560 1.6638S 0,0264k <274 Z2.506 $.651%2 0.0058G <~3.8%
Ga262 1.6926F 0 LE72E  hokh 0,530 1.€636% U0o.0248E =2.7S 24556 4.6521F 6.005%¢ <~3.83
BoZkd £.69523 Go39IEE  &.5E §.520 1.€6340 8.(2341 <~2.8% 20600 1.6566Z2 €.0061C <-3.82
0268 £.69047 G.37EET  6o33T 0536 4.€63%L7 0.82208 ~-2.6F 2.85C 1.55052 0.00628 <3.82
G268 1.68973 (G.3€258  4.L¢ G546 3.€623% $.0208F7 =~-2.93 20700 165820 G§.00632 <~3.82
6.256 1.6830% 0.3432C  3.87 0.556 1.,€627% G.Q1975 7 2.750 4£.64S8E 0.666LE ~3.8Z
6252 1.6883% 0. 33ETT  3.6% £.560 1.,€825% 0.01872 2.800 1.6495€ 0,0065% <3.82
80254 1.68T67 Go3285L  3.4% 2570 1.€623E 0.01777 20850 164523 Ge0DBEE =381
0256 1.68763 31310 3425 G.580 1.€6720 0.81€59 2.906 1.6488S L[.8067E =3.8%
B.258 1.68642 0.3022%5  3.0€ £.590 1.€6204 G0.01608 2.958 1.64855 G.00687 <=Z2.8%
0o260 1,68582 0.29363  2a8% D606 1.66285 D0.C01532 3. 000 i.€48Z7 0.0068C <«3.8%
0.262 $.68525 (§.2824%  Z2.71 6.628 31.6625G 0.0L397 3.056 1.€L7EE L 00730 =380
0o264 1.6846S [.2727E  2.54 G648 1.66132 G.6428% 3.466 5464750 £.00722 -3.8C
G.266 1.6841E (0.263€ 2038 8,660 1.€6108 0.03178 30150 3.€47L% G.008733 <3.8F
G.2€¢ 168364 Ce2853IT QeZT 0.680 1.CO083 GsGilo9L 3ezuo 1aQRETE Qo007 44 *3e7¢
8.270 08 0,700 1.€606& §.010i3 3.250 1.64€3S 0.60756 <-3.7S
8.272 SE (720 1.€604% 0.009%3 3+300 1,64EQL 0.GQ7ET =3.7%
8.274 83 G740 1.6602E D.00825 3,350 1.64562 0.58778 =3.7E
0.276 £€ 3,766 1.E6888 0.00832 2,400 1.64523 8.08730 ~3.7E
0.278 5T $.780 3.65953 (€.00765 32450 1.644BT D.008TZ ~3.78
6.288 4% Ge808 1:€5977 B.0L7EE ~3.S5E 3580 1.64443 0£.0UB1L  =3.77
9,282 % 1,31 G.828 3.€5662 0.(0787 -3.5% 2.55C 1.64402 0.00825 ~3.77
0,288 : 1.20 G840 1.€594S Q. (0673 =3.5% 306060 1.6436F 0.00637 -3.7¢
6.286 % I 1.0% 8.8€8 1.€5936 B.00€Lk <«3.3€ 30650 1c64318 0.B08KT  <3.,7€
8,288 6.9% 0,860 165323 UC.L0618 =-3.56 3700 1.64275 Q.GRBEL <3.7E

1. Phys. Chem. Ref. Dota, Yol. 5, Ne. 2, 197¢
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TABLE 11. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR LiCl AT 293 K (continued) *

X n -dn/dx  dn/dT X n -dn/d)  dn/dT, x a —dn/gg degdj;
ym pmt 105K pm pm~t 10 K- pm um 105 K
3,750 1.64232 §.00872 =3075 €c300 161501 Q001464 ~3o4h o780 1.54355 8.52554 <247
3.806 4.64188 0.00834 -3.7% 62200 4.€1353 0001491 =3.42 90800 1.54098 0.02589 =-2.43%
3,856 4.64ikk 6.00896 =3.7% 60300 1061203 001518 =3.43 8,900 1.53F38 0.02828 <~2.4T
3.90¢ 4§.64¢58 ©0.009f8 -3.7% 6€.480 4.€1§48 0.01FLE -3.3% 10.600 4. E3E73 0.028€0 -2.3E
3,956 1064053 £.00920 <=3.73 6,500 1.€083& G.01572 =337 100200 1.5303& 0.02732 -2.27
4.000 184007 §.00932 <=3.73 €.60C 4.€0735 0.015€9 <3.3% 16.408 1.52881 0.02805 ~2.1%
4050 1663980 B.B09LL =3.72 6.780 1.E6E74 0.0i€27 =3033 10.600 1.51312 0.02880 =-2.1¢
4.100 1.€39LZ 0.009%5 -3.7Z 60806 1.60410 0.01E55 ~-3.3% 10,808 1.5132Z€ 0.02357 =-2.00
4,150 1.63865 0.009E8 3.7 6,200 4.€02L43 0.04683 <3.2€ 11,000 1.5072¢ 0.03035 =1.9%
4,200 1.63815 ©0.00980 ~3.7% 7-088 160073 0.01731 =3.2¢ 1.200 1.50114 0.83115 <-1.81
4,258 $.63766 0.00993 <=3.7% 7108 1,59901 0.08173% =3.2% 13480 1.49%83 B8.031S7 -1.70
4.308 £.6371€ £.040885 -3.7L 7,280 1.59725 8.01768 <-3.22 11,608 1.48835 0.03280 ~1.59
4,350 1.€3685 001017 <=3.6% 72308 1659587 0§.01736 =-3.2C 116800 1.48171 0.033E5 -1.48
4,406 1.63€1k (.01028 =~3.6% 70400 2s59366 D.01825 <3.17 12,000 4.4748S 0.03452 -1.3€
4,456 1.63563 0.020%1 <-3.6% 7:500 1.59i82 U0.018%54 =3.i5 12,200 1.46790 0.03542 <1.2¢
6,506 4.6351C 0.040%% <=3.€7 7600 5.58395 0.04885 =-3.1Z 12,406 3.46072 $.03633 <-1.1%
4,550 £.63457 C.G10€6 ~3.67 7.700 1.58805 (0.01%13 -=3.1f 12.608 1.4533€ G.03727 <=0.SE
6608 $.63404 0.08078 =3.6E 70806 1.58E1Z 0.04343 -3.087 12,800 1.44382 $.03823 -0.84
4,658 $.63345 0.010%1 - -3.6€ 7.900 1.58417 004673 =305 13,008 1.43807 0.03321 =0.€S
4,708 1063285 0.08103 <-3.6€% 84800 1.58218 0.02003 <-3.02 13,200 1.43012 0.04022 =0.5&
4.760 1.6323C €.01118 «3.6% £.400 4.E801IE 0.02033 <2.9¢5 13.400 3.42I08 0.04126 «G.38
4,808 1.63183 8.01128 =3.6% 80200 1.57811 0.020€& -2.S7 13,600 1.413€2 08.04233 <=0.22
£.850 $.6312€ O 01148 ~3.€X 8:.360 1.57€03 0002085 =2.9% 13,800 1440506 G.04342 =004
4900 £:63065 0.G1153 3,63 8460 $:57392 0.02426 -2.9% 14,000 1.39€25 G0.04455  G.1k
4,958 1.63811 Q.011€6 -3.€% ©8.500 $.57178 0.02157 -2.8¢ 16,200 1.38723 0.0457L 0.37
5,000 4.52352 003178 =363 8.606 1.56064 0£.02189 =-2.8F 14,480 1.3779€ 0.046S1  §.5Z
5:160 £.62833 Q.035208 ~3.6T 84700 156740 0.02221 <=2.82 14.600 1.3684€ 0.04814 Q.73
5,200 1.6274i2 €.01229 =3.5E 8,800 1.5651€ (002253  =2.78 16,800 1035871 G.04GkL  0.9%
5.3G8 1.62587 0.01285 =3.57 8.900 1.£6290 0.02285 =2.7% 15,000 1.3486C 0.05073 1.18
5.400 1.62561 §.01286 =3.5€ 9,800 $.5605¢ €.82318 -2.72 15.200 1.33841 0.05288  4.40
E.500 £.6233% 0.01¥06 <=3.5&k S.180 1455826 0.0235%1 -Z.6% 15,400 1.32766 005348 1.€4
E.660 1.6219% (0.81332 -3.52 9,200 1,55588 0.02384 ~Z.6€5 15,600 £.34701 0.65454 1.SC
5.700 1462065 001356 =3.51 9,300 $.5534C 0.02417 <2.6Z 15.800 1.30588 0.05844 2.17
Ec800 1061928 §.06138L =3.4% 9400 1.55i0€ 6. uz:i_ ~Z.58 46.000 1.29443 0.0580 z2.45
£.G00 £L.€4788 O0.8441% -3.48 Q.500 1.6485% 002485 <2.5E

% In thie table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.2. The
number of digits with an overstrike are not relevant {o accuracy of the data.
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3.3. Lithium Bromide, LiBr

The only available measurement on the refractive
index of crystalline LiBr was made for one spectral
line, the sodium D line, by Spangenberg [45] using the
immersion method. For molten LiBr, Zarzyski and
Naudin [44] determined the index for the Hg green line
at a temperature of 843 K.

The reasons for the scantiness of the data are the
difficulties in crystal growing and sample preparation.
A number of other physical properties of LiBr were
investigated; values are given in tables 2 and 3. Although
there is only one value of n available, a dispersion equa-
tion can be constructed by incorporating the available
data on the dielectric constants, the wavelengths of
absorption peaks, etc., into a two-oscillator dispersion
equation. Using the values of known parameters listed
in table 3 and the available refractive index, we obtain

€. = 13.23,
€= 3.16,

A = 0.164 um (averaged value of three peaks),
Ar— 57.80 pm.

= 1.784 for A = 0.5893 pum.

The constant 4 of eq (13) is found to be 2.88. This leads
to a dispersion equation for LiBr valid at 293 K in the
transparent region, 0.21-20 pm:

10.07 A2
2 —(57.80)%’

0.28 A2
n:=288+ X 27)

> —10.164)2

where A is in units of um.

J. Phys. Chem. Ref. Data, Vol. 3, MNo. 2, 1978

No experimental data on dn/dT are available. How-
ever, our empirical findings in table 5 were used te
assemble a formula of LiBr for the transparent region:

dn
an _ _ 21—
2n a7 14.94 (n 1)—14.18 28)

28.08 \* 4 503.50 \*
(A2 —0.02993)% (A2 — 3340.84)*’

where dn/dT is in units of 10-3K -1 and A in um.
Eguations (27) and (28) were used to generate the
reference data given in the table of recommended
values. Since these equation are based totally on the
data on the thermal linear expansion, the dielectric
constants, the wavelengths of absorption peaks, and
the empirical parameters, the accuracies of the calcu-
Jated values are controlled by the uncertainties in these
quantities. The following criteria were esiablished after
these correlated parameters were carefully studied.

For refractive index:
Meaningful

Wavelength range Estimated

{pm) decimal place uncertainty, =
0.21- 0.30 2 0.01
0.30—- 1.00 3 0.005
1.00- 6.00 3 0.008
6.00-11.00 2 0.01
11.00—20.00 2 0.05
IFor dn/dT:
0.21- 0.40 1 0.9
0.40-13.0 1 0.4
13.00-20.0 1 0.9
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TABLE 14, RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR LiBr AT 293 K ¥

X ~dn, dn/dT Py -dn/dx  dn/dT X -dn/d\  dn/dT
p';n n um/:h 10 K- pm 2 gm=l 107 K-t pm B ym™ 107K
6,210 1.89674 2.817&1 57.72 0.375 1.79€85 0.12220 -0.5E 1,750 1.77574 0.00378 -4.93
0.212 1.89133 2.5Si87 52.5% 0.380 1.79545 0.11€08 -0.7€ 1.800 1.77555 0.00380 ~-4.¢%
0.214 1.88835 2.392C8 48.17 0.385 1.7948¢ 0.11078 -0.91 1.850 1.7753€ 0.00383 -5.0C
0.216 1.8817% 2.21428 4420 0.390 1.79435 0.105€7 -1.0€ 1.900 1,7751€ 0.00386 -5.00
0.218 1.8774€ 2.05835 46.74 0.395 1,79384  G.10C12 -1.2T 1.950 1.77497 0.00390 -5.01
0.220 1.87352 1.91273 37.67 0.400 1.7933E 0.09548 ~-1.3% 2,000 1.77477 2.00394% =-5.01
0.222 1.86382 1.78425 34.93 8.410 1.79244 0.08709 -1.58 2.850 1.77458 0.00399 -5.02
0.224 1.86537 1.66811 32.47 0.420 1.791860 0.079€9 -1.87 2,100 1.7743€ 0.0040& -5.02
0.226 1.86314 1.5€278 30.25 0,430 1.7908% 0.07315 -2.08 24153 1.77417 0.004€3 =502
0.228 1.86011 1.4€6%6 28425 O.440 1.79014 0.06738 =2.1¢ 24200 1477397 0.07415 -5.0Z
0.230 1.B5727 1.373E5 26.43 0.450 1.7894% (0.06217 =-2.3EF 2.258 1.7737€ 0.00421 ~-5.03
0.232 1.85453 1.29358 24.77 0.4E0 178883 005754 =2.50 2,308 1.77354 £.00427 -5.03
0.234 1.85207 1.22€25 23.2F 0,470 1.78834 0.05338 -2.€4 24350 1,77333 0.00434 -5.03
0.236 1.84368 1.15883 21.8€ B.480 1.78782 G.04963 =-2.77 26400 1.77211 D.00445 -5.03
0.238 1.84743 1.09E71 20457 D.490 1.78734 0.04E2S -2.8% 2.450 1.7728¢ 0.00447 =~5.03
0.240 1.84529 1.03336 19.3% 0.500 1.78€30 0.04218 -3.0T 2.500 1.7726€ 0.0045& -5.03
0.242 1.84327 G.98629 18.3T 0.510 1.78648 0.04039 =3.10 24550 1.77243 0.004E1 <5.03
0e244 1.84134 0.92710 17.29 0.520 1.78689 0.03785 =3.15 2.600 1.77220 0.00468 -5.03
0.246 1.83852 0.89i{E1 16.3% 0.630 1.78572 ©€.03564h ~3.28 2.650 1.771437 0.00476 =5.03
0.248 1.83778 0.84891 15.47 0.540 1.78538 0.03342 -3.3€ 2.708 1477173 0.00483 -5.03
0.250 1.63612 0.80830 14465 0.550 1.78505 0.03148 <=3.43 24750 1.7714E 0.00451 -5.03
0.252 1.83454 0.77233 13.88 0.560 1.78475 0.029€9 =3.50 24800 1.77124 0.00498 =5.03
04254 1483303 0473777 13.17 84570 1.7844€ 0.02805 -3.57 24850 1.77098 0.00506 =5.03
0.256 1.83158 0.705&1 12.4C 0.580 1,7841C 0.02E54 =-3.€3 2,900 1.77073 0.00514 -5.03
0.258 1.83020 0.675C9 11.6€ 0.520 1.78393 0.02514 ~-3.€3 2.950 1.77047 0.00522 =-5.02
0.260 1.82888 O.6uE€2 11.27 0.6008 1.7836€ 0.02384 =-3.75 3.000 1.77021 0.00523 -5.02
0.262 1.82762 0.61386 10.71 0.620 1.78323 0.02453 ~3.8% 3.050 1.76$84 0.00537 -5.02
0264 1.82640 0.594E8 10.1E 0.640 1.78282 £,01984 -3.9% 3.108 1.76967 0400545 ~5.u2
0.266 1.82524 0.570%  9.68 0.6€60 1.78245 0401781 =4.02 3.150 1.76S40 0.00554 -5.62
0.268 1.82412 0.54859  G.21 0.680 1.78211 (0.C1€30 ~-4.6¢ 3.200 1.76S12 0.005€2 =-5.02
04270 1.82304 BDBe52746 Ba786 04700 1.78179 0.01438 =-4.1E 3.250 1.76883 0.00570 =5.01
0.272 1.82201 G0.507t3 8,33 0.720 1.78150 ©G.01382 ~-4.22 3.300 1.76855 0.00578 -5.01
0.274 1.82101 G0.48860 7.93 0o740 178124 0401273 -4.27 3.350 1.768ZF 0.00586 -5.01
0.276 1.82005 G.47€71 7.54 0.7€0 1.7809S 0.01188 =-4.32 3.400 1.7679€ 0.00535 -5.01
0.278 1481913 0.4E375 7,18 04780 1.7807E 0.01108 =4.37 3.450 1.7676€ 0.006C3 <-5.67
0.280 1.81824 0.437€6  6.82 0.800 1.7805€ 0.01036 =4.41 3.50C 1.7673€ 0.0061L =5.(C
0.282 1.81738 0.42237  6.5C 0.820 178835 0.00971 -4.4% 3.550 1.76705 @.00620 -5.0C
0.284 1.81655 0.40785 6418 C.840 1.7801€ 0.0091% =-4.48 3.600 1.76€74 0.00628 ~5.00
0.286 1.81574 G0.3S404 5.88 0.860 1,77¢98 (0.008€2 <~&4.52 3.650 1.76€42 0.00637 -4.55
0.288 1.81497 0.32089 SeS¢S 8.080 1.77c<81 000815 -—4.5% 32700 176C1D0 0000685 =4aSS
0.290 1.8142Z 0.3€836 5.31 0.900 1.7796€ 0.C9774 =4.57 3.750 1.76578 0.006584 -4,%T
0.292 1.81350 0.3C€41  5.04 0.920 1.77950 0.00736 ~-4.60 3.800 1.76545 0.006€2 -4.SE
0.294 1.81279 0.34502 478 0.940 1.77$3€ 0.00701 =-4.€2 3,850 1.76512 0400671 ~-4,.G8
€.296 1.81242 §6.32414 L.GE 0.960 4.77922 O0.00670 <~4.ES 3.900 3.76478 0.00678 -4.68
0,298 1.8114€ 0.32775  4.37 0.980 1.7790% D.CO0EAZ <4467 3.95¢ 1.76444 0(.00688 -4.97
0.300 1.81082 0.31381  4.0% 1.000 1.77837 0.00€17 =b.6S 4,080 1.76409 0.00657 -4.97
0.305 1.80931 0.2S08L  3.5€ 1,050 1.77€667 0400562 =4+73 44050 1476374 000705 ~4.57
0.310 1.80791 0.27015  3.0¢ 1.100 1.77840 DR.C0513 ~4.77 4,100 1.76338 0.00714 -4.9€
0.315 1.80660 08.25152 2.€% 141450 1.77815 0400485 ~-4.88 4150 1476382 0400723 -4.SE
0.320 1.80539 0.234E8  2.2% 1.200 1.777392 0.00458 =-4.83 44200 1.7626€ 0.00732 <4456
0.325 1.8042€ 0.21950  1.8E 1.250 1.77769 000437 ~-4.8E L.250 1.7622C 0.00740 A.,,
0.330 1.80319 0.20550  1.6% 1.300 1.77748 0.00420 =-4.68 40308 1476192 0400743 ~4.S
04335 1.802Z0 641282 1.2& 14350 177727 UGeUOMET <449 4o550 1476150 0.00758 °‘0.9_l_9
0,340 1.80126 0.18123  0.9% 14400 1.77707 0400337 -4.9%1 4o400 1.7611€ 0.007€7 <~b4.S4
B.345 1.88038 0.170EC  0.68 1,450 1.77688 0.G0385 ~4,93 4e450 1.7607€ 0.00776 -4.93
0.350 1.7995€ 0.16086  0.43 1.500 1.7766€ 0.00282 -4.94 4,506 1.7663C 0.00785 ~-4.63
0.356 4.79877 0.1518% 6.2¢C 1.550 4.77649 0.00280 -4.95 40550 4.75%9% 0.00734 -4.S3
0.360 1.79804 0.14385 -0.02 1.600 1.77€30 €.C€0378 =4.5€ 4,600 1.7565S 0.008(2 =4.52
0.365 1479734 0.12588 =022 1.€50 1477611 0400377 =4.97 4,650 1. 7591_ 0.00811 -4.92
04370 1.7966€ 0,12878 =0.41 1.700 1477593 0400277 =-4.98 4,700 1.75878 U0.00820 -~4.91

J. Phys. Chem. Ref, Data, Vol. §, No. 2, 1976
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E REFRACTIVE INDEX AND IT§ WAVELENGTH AND
Foa LiBr AT 263 K {continued) ¥

W x . ~dn/dy  do/dT B " -dn/dx da/ar
urm L um a3 ‘ um-ﬁ 10~8 K~ pn = i 10 X
4.756 {.75837 B.i08 1.72000 namm “h 4T £3,400 1.¢687% ©2.5%
5.600 £.7573% 52200 174851 . D-ULKSE =~4.3F 13,668 $.60308 2Lk
4,850 1.7575% 543006 £.71700 0.01E 20 <& 3E 13.800 §.5972¢ -2.32
4,906 L,7871% £:6080 171557 0.0t5LE  =4.33 16800 ,59%3¢
.80 i.7B8ET 5.53¢C 1.733202 6.0t5h52 ol .TL Sa.ZDR $.5823¢
2,600 £.7562% 2800 L4ek00 157513
£.10C 536 8,700 140600 (L ETTEL
£.280 5826 140800 1.56E3€ 0.03282 -1(.7T
£,30T £-300 15,000 $.S887E 0.03333 <1.5%8
E 400 94800 15,200 1,5530F 0.03505 ~1.42
5.500 1.751€L G100 18,400 3.56E06 0.03k78 -1.27
5,600 1.7505€E g 200 154800 1.53%91f ©§.0355& <=1.52
5.700 $,74967 2306 15800 1.53193 0.33863{ -0.9E
Se300  LoT40CC SakiG 10 800 41:52453 0<0374C ~We?%
5.808 174752 3,500 16,200 1.51768 0.03791 ~0.£2
€.G00 1.74557 §980¢ 16,480 4.50852 D.03876 ~-0.%%
6,160 Le76550 S 700 16,600 1.50I5% 0.03358 ~-0.2%
€0200 . feThllk] 85806 15,800 1,6935C 0.04TL5  -0.07
€.300 £.7433% $+304 17,000 :,42550 0.64139  0.13
T 400 $.7HZLE 16000 i7.206 15477056 0.0422%  0.3%
€.500 4.7410% 18,200 17,400 1.46850 6264388  G.S%
€.606 7 16,400 17,600 3.45977 D0.04645  §.73
€.760 10609 17,868 1.45084 0.64Si%  i.0%
6€.800 16,800 16,008 Go44178 Ge045355  1.25
6.900 11.080 18,200 1,43238 0.0&4718 1,573
7,000 14,200 1.6634C 6,021S1 -3.52 180408 $.02283 U.04827 1.7%
o400 11,400 £.8580€ 0,082253 =3.4% 16,600 i.%1307 0.04937 2,03
72200 11,600 1.65452 9.02295 -3.37 18.800 $.LO3LE £.05051 2.31
7.300 154860 1.64SB8 U0,02346 =3.2% 12:00% £.33928¢ §.05768 2,30
7okU 12600 %.84EL3 B.L2507 =3.2% 18¢2080 1,282%5 0.05288 2.¢%
7.580 124266 $£.85027 0.082LEE <3.4Z 13,400 $.37170 0.054{& 3,237
7:600 1206080 1.83531 0.0281Z -3.0% 19.600 1.3607% 0.05583 3.5
7.70% 12.600 1063023 0.825€8 -~2.SL 19,800 £.34353 0.85E77  3.9C
Te800 12.800 $.62Z03 0.02§2€ ~2.8% 20,008 £.3380Z 0.05836  4.2¢
70900 13,000 4064372 0.6288% =2,.7%

# In this table more decimal places are reported than warranied merely for the purpcge of tabular smoothness and internal comparison,
For meaningful decimal places and uncertainties of tabulated values in varfous wavelength ranges, see the text of subsection 3,3. The
number of digits with an overstrike are not relevant fo eccuracy of the data,
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2 A lithijum lodide, Lil

Only one value of the refractive index of Lil is availa-
ble, measured by Spangenberg [45] in 1923. Such scanti-
ness of data is probably due to difficulties in crystal
growing and sample preparation. A number of other
physical properties of Lil are known; some values are
given in tables 2-and 3. With this single value of n, the
dispersion equation can still be constructed by utilizing
the available information on the dielectric constants
and the wavelengths of absorption peaks.

Using the values of known parameters listed in table 3
and the available value of n, we find

€s = 11.03,
eur = 3.80,

Aue=0.171 pm (averaged value of 7 peaks)
Ar=70.42 um,

n = 1.955 for A = 0.5893 pm.

The value of the parameter A of eq (13) was found to be

3.55. This leads to a dispersion equation for Lil which
is-valid at 293 K in the transparent region, 0.25-25 pm:

7.23 A2

! 0.25 A2
2 — .
n?=3.55+— Ne— (70.42)%

A2 —(0.171)2

where \'is-in units of gm.

No experimental data on dn/dTare available. How-
ever, .our empirical parameters in table 5 lead 1o a
formula for dnr/dT in the transparent region:

29)

dn _ . 1
2n aT 17.82 (n 1) — 14.90 (30)

36.40 A
(N2 — 0.04494)2

318.12 A
(A2 —4958.98)%

where dn/dT is in units of 10-3K~* and X in pm.

Equations (29) and (30) were used to generate the
1ecommended values. Since the construction of these
cquations is based totally on the available data on the
thermal linear expansion, the dielectric constants, the:
wavelengths of absorption peaks, and . the empirical
parameters, the reliability of the calculated values is
governed by the uncertainties of these quantities. The
following accuracies were estimated after carefully
studying the correlated properties:

For refractive index:

Wavelength range ~ Meaningful Estimated

(um) ‘decimal place  uncertainty, =+
0.25— 0.30 2. 0.01 -
0.30- 1.00 3 0.005
1.00— 8.00 3 0.008
8.00-13.00 2 0.01
13.00-25.00 2 0.03
For dn/dT:
0.25- 0.55 1 0.9
0.55-20.00 1 0.5

20.00-25.00 1 0.9
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TABLE 17. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR Lil AT 293 K*
X n ~dn/d) dn/dT x . -dn/d\  dn/dT A n -dn/dh dn/dT
re pm-t 10-5 K pm ro 105 k-1 Hm pm - 105 K-
D.250 2.00492 0.8242k 97.8% 0,550 4,95610 0.027%% -3.85 2.750 1.94677 0.00225 -7.13
0.252 2.00331 0.78349 8%.13 0.560 1.95582 0.02630 -4.00 2.800 1.94€66 0.00228 -7.1%
0.254 2.00178 0.745€3 B1.€4 0.570 1.$5557 0.02488 =4.1%4 2.850 $.94655 0.00231 -7.14
0.256 2.00033 0.71038 75.03 0.580 1.95533 (.02342 -4.28 2,900 1.94643 0.00233 -7.14
0.258 1.99894 0.67752 69.1S 0.5980 1.955i0 G0.02244 -4.47 2,950 1.94631 0.00236 ~7.1%
04260 1.99762 0.64682 64402 0.680 1.S5489 0.02096 -4.52 3.000 1.94€19 0.00250 -7.1%4
04262 1,99635 0.61812 59.4C 04620 1.9545S 0.01885 =4.73 3.050 1.94€07 0.08243 -7.15
0.264 1,99514 0.59123 £5.2€ 0,640 1.95413 0.01703 -4.91 3.100 1.94535 0.00246 -7.15
0.266 1.99399 0.56602 51.53 0.660 1.95381 0.01545 -5.08 3.150 1.94583 0.00243 -7.4%
0.268 1.99288 0.54234 U48.1€ 0.680 1.95351 0.01407 =-5.23 3.200 1.94570 0.00252 -7.1%
0.270 1.99182 0.52007 45.1T 04700 1.953246 0.01286 =5.3€ 3.250 1.94557 0.00256 <-7.15
0.272 1.99080 0.49911 42.37 04720 1495299 0.01180 =5.48 3,300 1.94545 0.0025E9 -~7.1%
0e274& 1436382 0047935 3I9.77 0.740 1495277 0401086 =-5.53 3.350 1.94532 0.0026Z =-7.15
0.276 1.S8888 0.4€071 37.44 0.760 1.9525€ 0.01003 <-5.69 3.400 1.94518 0.00266 -7.15
0.278 1.98798 0.44310 35.29 0.780 1.95237 0.00629 =5.78 3.450 1.94505 0.00269 -7.15
0.280 1.98711 0.42€45 33,31 0.800 1.95219 0.00863 =~5.8€ 3.500 1.964451 0.00272 <7.15
0.282 1.98627 0.41070 31.4% 0.820 1.95202 0.00884 <5.94 3.650 1.94478 0.00276 <-7.4F
0.284 1,98546 0.39577 29.79 0.840 1.95187 0.00750 =-6.01 3,600 1.94466 0.00279 -7.15
0.286 1.98469 0.381€1 28.22 0.860 1.95172 0.007863 -6.07 3.650 1.94450 0.00283 -7.1%
0.288 1.9839k 0.36817 26.7€ 0.880 1.95158 O0.00€59 <-6.17F 3.700 1.9443€ 0.00286 -7.1%
0.290 1.98321 0.35541 25.39 0.900 1.951%€ 0.00620 <6.1% 3.750 1.94421 0.00298 ~-7.15
04292 1.98251 0434327 24e4Z 0.920 1.95134 0.00585 =-6.24 34800 1.94407 0.00294 =7.15
0.29% 1.98184 0.33173 22.92 0.940 1.95122 0.00553 <~6.28 3.850 1.94382 0.00297 -7.15
0.296 1.98119 0.32073 21.81 0.960 1.95111 0.00523 <-6.33 3.900 1.94377 - 0.003C1 -7.15
0.298 1.98056 0.31025 20.75 0.980 1.95101 0.00437 =-6.37 3.950 1.94362 0.00304 <-7.15
03006 197995 0.30026 19.77 1.000 1.95032 0.00472 =6.41 4e000 1.9434€ 000308 =-7.15
04305 1.97850 0.27722 17.54 1.050 1.95069 0.00420 =-6.49 448050 1.94331 0.00312 ~7.15
04310 1.97717 0.25€EL 15.60 1.100 1.95049 (0.00378 -€.57 44400 1,9431E 0.00315 -7.1%
0.345 1,97533 0.22818 13.91 1.1450 1.95031 0.00344 -6.63 44150 1.94299 0.00319 -7.4%
0.320 1.97478 0.22156 12.41 1.260 1.95015 0.C031€ -6.€8 4.200 1.94283 0.00323 -7.1%
04325 1.97371 0.20€f5 11.0S 1.250 1.95000 0.00293 -6.73 40250 1.94267 0.00326 ~-7.1%
0.330 1.,97272 ©0.192%3  9.91 1.300 1.94986 0.00274 =677 40300 1.94251 0.00330 ~7.1%
0335 1.97178 0.18080  8.85 14350 1.94972 0.00258 =6.81 40350 1.94234 0.00334 <-7.1%
8.340 1.97091 (0.1€935 7.9C 1.400 1.94960 0.00246 -6.84 4.400 1.94217 0.00337 -7.14
0.345 1.97009 0.15906 7.03 1,450 1.S4948 0.00235 <~6,.87 4,450 1.94200 0.00341 -7.1%
0.35¢ 1.96932 0.149Ek  6.2F 1.500 1.94936 0.00226 <-6.90 4.506 1,94183 0.00345 -7.13
0.355 1.96853 0.14100 5.52 1.550 1.56925 0.002i9 <-6.52 4.550 1.9416€ 0.00343 -7.13
0.360 1.96791 0.1330% 4, 8E 1,600 1.94914 0.00213 -6.9% 44600 1.941%8 0.003%2 ~-7.13
0.365 1.96726 0.12571  4.28 1.650 1.94904 0.00209 ~6.9€ 4.650 1.94131 0.00356 ~7.13
0370 1.96tE5 0.11833 3.77 1.700 1.94833 0.00205 -6.98 44700 1.94112 D.033€8 ~7.13
0.375 1.966Q7 0.11267 3.22 1.750 1.96883 0.00282 ~7.00 44750 1.94095 (0.00364 <7.13
0.380 1.96552 0.10685 2,78 1.800 1.94873 0.00200 =-7.01 4,800 1.94077 0.003€7 -7.12
0.385 1,96500 0.1014€  2.31 1.850 1.94863 0.0015% ~7.02 44850 1.94058 ©.00371 -7.12
0390 1.96450 0.0964% 1.9C 14980 1.94853 0400138 <-7.03 44960 1494038 Q.Q0375 -7.12
0.355 1.96403 0.09176 1.52 1.950 1.94843 0.00138 =7.05 44950 1.94021 0.00379 ~7.12
0.400 1.96359 0.08739 1.17 2.000 1.94833 0.00197 -7.06 5.000 1,94002 0.00383 -7.12
0.410 1.96275 0.07950 G.53 2.050 1.94823 0.00138 <-7.0€ 5.100 1.93963 0.00330 -7.11
0.420 1.96199 0.07257 -0.03 24100 1.94814 0.00139 -7.07 54200 1.93923 0.00398 -7.11
06430 1.96130 O0.0€E47 =0.54 2.150 1.94804 0.00189 -7.08 5.300 1.93883 0.00406 <-7.10
0.440 1.9606€ 0.06106 <-0.G8 2,200 1.94734 0.C0201 -7.0¢ 5.400 1.93842 0.00413 -7.17
0.450 1.96008 0.05624 <-1.38 2.2%0 1.94784 0.0020Z -7.09 5.500 1.,93801 0.00421 -7.09
0.460 1.95954 0.05195 <-1.74 24300 1.94773 0.002Q04 -7.1C 5.608 1.9375f £.008628 -7.0G
0.470 1.95904 0.04889 -2,07 20350 1.94763 0.00206 =-7.11 5.700 1.93715 0.00437 <=7.08
0.480 1.95857 0.04463 =-2.36 2.400 1.94753 0.00208 -7.11 5.800 1.93€71 0.00445 =7.08
0.490 1.95814 0.041F1 -2.€3 2,450 1.,94742 D0.00210 -~7.11 5.900 1.9362€ 0.00452 ~7.07
0.500 1.95774 0.038€8 =2.88 24500 1.94732 0.002i2 <-7.12 6.000 1.93580 0.00460 -7.08
0e510 1495737 0.02€1Z =-3.11 24550 1.94721 0.0021% -7.12 64108 1.93534 0.00468 <-7.06
0.520 1.95702 0.03379 ~-3.31 24600 1.94710 0400217 =7.13 - 6.200 1.93487 0.00476 <=7.05
0,530 1.95665 0.031€6 -3.51 24650 1.94700 0.00219 ~7.13 6.308 1.9343S 0.00484 <-7.0%
0.540 1.95638 0.02972 -3.6€ 2.700 1.94€89 0.00222 -7.13 6400 1.93390C 0.00432 -7.0%
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TABLE 17. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR Lil AT 293 K (continued)*

PO -dn/d) dn/dT A n -dn/d) dn/dT A o ~dn/dx dn/aT
pm n po-t . 105 k- pm pm= 10-5 K- pm umt 105 K-
6.500 1.93340 0.00580 ~-7.03 9,700 1.91318 0.00768 <~6.73 15,800 1.84845 0.01382 =5.59
€.600 1,93230 0.0C508 -7.02 9.800 1.91240 0.00777 -6.72 16,000 1.8456€ 0.014G5 =5.53
6,700 1.93233 0.00516 =7.02 9,900 1.91162 0.0078€ =6.71 16.200 1.84283 0.01529 <-5.48
64800 1493187 0400528 <=7401 104000 14910835 0.00795 =-6.63 164400 183395 0401453 -5.42
6.900 1.9313% 0.00832 -7.00 10.200 1.%0922 0.00813 <-6.67 16,600 1.83702 0.01477 =-5.36
7.000 1.93080 0.00548 -7.00 10.400 1.90758 0.00831 =-6.6i 16,800 1.83484 0.01502 <5.30
7.100 1.9302€ 0.00548 -6.98 10.600 1.90590 0.C0849 =~6.€1 17.000 1.83101 0.01526 -5.24
7.200 1.92971 0.005E7 -6.98 10.800 1.904L18 0.00868 <-6.58 17.200 1.82733 0.01552 -5.48
7.300 12.92914 0.005€5 ~-6.97 11.000 1.90243 0.00886 ~6.58 . 17.400 1.82480 0.01577 -5.11
7.400 1.92858 0.00573 =-€.9€ 11.200 1.90064 0.00805 <~6.53 17.608 1.82162 0.016C3 -5.05
7.500 1.%2800 0.00581 -6,9€ 11,400 1,689881 0.00823 -€.50 17.800 1.8183S 0.01629 -4.98
7.600 1.92741 0.00589 <6495 11.600 1.89€9% 0.00342 =6.47 18.000 1.81511 0.016%5 -4.91
7.700 1.92682 0.00538 <-6.94 11.800 1.89804 0.00%61 -6.43 18,200 1.81177 0401682 -4.8%
7.800 1.92622 0.00606 =-6.93 12,000 1.89310 0.00881 =€.48 18,408 1.80838 0401708 -4.77
7.900 1.92561 0.08614 <-6.92 12.208 1.89112 0.01000 <=6.37 18.600 1.80494 0.01736 ~4.68
e.000 1.92639 0.00623 =691 12.400 1.88940 0.01019 =632 18.800 1.80144 0.01764 -4.61
8.100 1.92436 0.00€31 -6€.9C 12.600 1.88704 0.01039 <-6.30 19.008 1.79788 0.01792 -4.54
8.200 1.92373 0.00639 -6.82 12.800 1.88494 0.010859 <-6.26 19,200 1.79427 0.01821 -=u.4E
8.300 1.92306 0.00€4B -6.88 13.000 1.88%80 0.01079 <-6.22 19,400 1.79060 0.01850 -4.37
8.400 1.92Z43 0.00656 <-6.87 13.200 1,88063 0.01099 <6418 19.600 1.78€87 0.01879 -4.29
84500 1,92177 0+00€65 -6e6C 13400 1487841 0401120 -641F 19.600 1.7030€ 0.01303 -4.20
8.600 1.92110 0.00€73 =-6.85 13.600 1.87€15 0.01140 =-6.11 20,000 1.77923 06.01339 -4.11
8.700 1.92043 0.00682 -6.8% 13.800 1.87385 0.01IE1 -6.0E 20,500 1.76334 0.02017 ~3.88
84800 1.91374 0.00630 <~€.83 14.400 1.87150 0.01182 =-6.02 21,000 1.75906 0.02097 ~3.€3
8,900 1.91904 0.00699 -6.82 14,260 1.86912 0.01704 -5.98 21.508 1.74837 0.02180 ~3.37
9.000 1.91834 0.00707 =-6.81 14.400  1.86669 0.01225 -5.93 22.000 1.7372%5 0.02Z€7 ~3.0%
9.100 1.91763 0.00716 <=6.81 144600 1.86421 0.01247 <-5.89 22,500 1.7256¢ 0.02358 ~2.7¢
9.200 1.918631 0.00725 -6.79 144800 1.86170 0.01269 - ~5.84 23.000 1.71367 002452 ~2.47
9.300 1.91618 0000733 <-6.78 15.000 1.85914 0.01291 -5.79 23.500 1.7011€ 0.02551 =-2.13
S.400 1.91544 0.00742 <-6.77 15.200 1.85€54 0.01313 =-5.74 24,000 1.6881% 0.02653 ~1.77
9.500 1.91470 0.00751 <-6.75 15.400 1.85389 0.01336 -5.63 24,500 1.67462 0.027€1 <~1.38
9.600 1.9139% 0.007€0 <6.74 15.600 1.85119 0.01359 =-5.64 25,000 1.€6054 0.02874 =0.96

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.4. The
number of digits with an overstrike are not relevant to accuracy of the data.
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3.5. Sodium Fluoride, NaF

Sodium fluoride is less. hygroscopic than the other
alkali halides, with the exception of lithium fluoride.
1t is transparent over the same range as calcium fluoride,
a wider range than that of lithium fluoride. It is not
satisfactory mechanically, but it has some uses in cases
where a particularly low refractive index is needed.
It can be easily evaporated as a thin film and can be
used for reflection-reducing coatings, since it has onc
of the simple crystal structures. A number of the
characteristic physical properties have been measured:
those related to the dispersion of NaF are listed in
table 3.

Available data on the refractive index of NaF are not
abundant, mainly because of its mechanical weakness.
The ultraviolet absorpiion region was investigated by
Sano [49], the transparent region by Hohls [29],
Harting [30], Kublitzky [50], and Spangenberg [45],
and the infrared region by Randall [51]. Zarzyski and
Naudin [44] obtained n for molten NaF at the Hg green
line at a temperature of 1273 K. After carefully reviewing
of all of these investigations, we selected the data re-
ported by Hohls [29], Harting [30], Kublitzky [50], and
Spangenberg [45] as the basis for the generation of
reference data. Among the selected data, those of
Harting [30] and Hohls [29] (curve 3 in fig. 17) are
reliable and receive heavy weight in the analysis. The
accuracy of Kublitzky’s value is one unit of the third
decimal place, although his values are reported to the
fourth place. Three sets (curves 4, 5, and 6) of Hohls’
measurements are for thin films and therefore are not
consistent with those of bulk materials. Values reported
by Spangenberg are inaccurate. Low weights were
given to the data sets with low accuracies.

It appears that all the chosen data were obtained at
temperatures close to 293 K and that the dn/dT values
are small (less than ~1.5X10-5K-1), so that correc-
tions to the chosen data are not significant. However,
knowledge of dn/dT is indispensable for reducing the
n values to other temperatures. Limited experimental
data on dn/dT were reported by Hohls and Harting.
The results of the least squares fitting of the dn/dT
data to eq (19), together with the results obtained for
LiF, NaCl, KCl and Csl, lead to the empirical parameter
values listed in table 5. These enable us to construct a
formula

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976

2n %=——9.51(n2~1) —0.92

3.404 )% " 83.30\*
(A2—0.01369)2" (A2—1645.92)2’

for estimating dn/dT of NaF in units of 10-5K -1, Values
calculated by this equation agree very well with the

available data as shown in figure 19. -
Radhakrishnan [48] workcd out a formula to corrclatc

the dispersion and the characteristic absorption peaks.
His formula gives values of 6.00, 0.114 um and 45 pum
for the static dielectric constant, and the wavelengths of
ultraviolet absorption and infrared absorption peaks,

(31)

respectively, in considerable disagreement with the
values now available (see table 3).

Afier making Lemperature corrections to the chosen
data on n, the resulting values were least-squares fitted
to eq (10) with the aid of appropriate parameters from
table 3. We get as the dispersion eqguation of NaF at
293 K in the transparent region, 0.15-17.00 pm,

L 0.32785)\®  3.18248 A2
M= LA A e may Y e —@osnE B2

where A is in units of um.

Equations (31) and (32) were used to generate the ref-
erence data given in table 17; dn/d\ values were evalu-
ated by taking the first derivative of eq (32). The genera-
ted values are given to extra decimal places for the
purpose of tabular smoothness. The uncertainties in the
values are as follows:

For refractive index:

Wavelength range Meaningful Estimated
(pm) decimal place  uncertainty, *+
0.15- 0.20 3 0.006
0.20-11.00 4 0.0005
11.00-17.00 3 0.006
For dn/dT:

0.15- 0.18 1 0.9
0.18- 3.00 1 0.1
3.00-13.00 1 0.4

13.00-17.00 1 0.9
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TABLE 20. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR NaF AT 293K *

Y -dn/d) dn/dT A -dn/d) dn/dT by . =-dn/d\  dn/dT

pm . pmt 107Kt pm " pm= 109K4 - ym » pm 105K+
0.150 1.5003€ 5.77746 - 3.1Z 0.270 1.34873 0.25€64 ~1.32 0.700 1.32365 0.01148 <-1.65
0.152  1.49004 5.16504.  2.68 0.272 1.34828 0.24943 =~-1.32 0.720 1.32343 0.01064 =1.63
0.154 1.48020 4.64425  2.30 0,274 1.34773 0.24251 =1.33 0.748 1.32327 0.00983 -1.69
0,156 ~1.47131 4419787  1.97 04276 1.34731 0.23585 -1.3h 0.760 1.32303 0.0092Z ~-1.70
04158 -1.46341 3.81182  1.68 04278 1.34€84 0.22945 -1.3% 0.780 1.3228% 0400862 -1.70
04160 1.45613 3.47€17  1.43 0.280 1.34633 0.22329 -1.36 0.800 1.32265 0.00803 =1.70
0.162 1.44958° 3.18237 1.20 0.282 1.,34595 (0.21735 -1.3€ 0.820 1.32253 0.00761 =~1.70
D.164° 1.44338 2.92374 1.00 0.284 1.34552 0.21164 =-1.37 0.840 1,32238 0.00718 =1.70
0.166 -1.43776 2.63430 0.83 0.286 '1.34510. 0.20613 -1.38 0.860 1.32224 0.00680 <~1.78
0.168 1.43258 2.491%% 0467 04288 1,34470 0.20882 =-1.38 0.880 1.32211 0.00645 -1.70
0.170  1.42778 .2.30975 0.52 0,290 © 1.34430 0.19570 -1.33 0.900 1.32198 0.006154 =-1.71
0.172  1.42333 2.14684  0.39 0.292 1.34391 0.19076 =-1.40 0.920 1.3218€ 0.00585 -1.71
0.47% 1.41918 2.00022 0.27 0.29% 1.34355 0.18600 =-1,40 0.940 1.3217F 0.00559 =1.7%
0.176 1.41532 1.86778  0.17 04296 1434317 0.18440 =-1.41 0.960. 1.32164 08.00536 . -1.71
04178 1.41178  1.74777 0407 0,298 1.34281 0.17695 ~1.41 0.980 1.32153 0.09515. -1.71
0,180 1.4083Z 1.638E8. ~0.0Z 00300 1.3424€ 0.17266 =1.42 1.000 1.32143 0.00495 =-1.71
0.182° 1,40514 1.52923 . =0.11 - 0.3065 1.36163 0.16254 <=1.43 1,050 1.32120 0.00455. -1.71
0.184 1.40216 1.6483Z <0418 00310 .1.3408% 0.15223 -1.48 1.100 1.32098 0.00422 ~1.71
0.186. 1.3993% 1.36501 -0.25 00315 1.34009 0.144€%F =1.4E 1.150 1.32077 0.00397 -1.71
0.188  1.39659 1.28848 =-0.32. 0.320 1.33935 0.13€71 =1.47 1,200 1.32058 0.00376 ~1.71
0.190 - 1.396413 1.218T2 <0.3% 00325 ° 1.33872 0.12938 =1.48 1,250 1.32033 0.00361 -1.71
0.192  1.39132. 1.15300 -0.4% 0,330 1.33809° 0.12257 ~1.43 1.300 1.3202Z 0.00348 =1.71
0.194 1.38957 1.0S289 -B0.49 0.335 1.33750 0.11€26 =-1.50 1.350 1.3200% 0.00338 ~1.71
0.196 1.38744 1.03720 <-0.54 0.340 1.33€93 0£.11033 ~1.51 1,400 1.31588 0.00331 ~-1.71
0.198. 1.38542 0.98552  <0.5% 0.345 1,33€39° 0.10492 <~1.51 1450 1.31977 0.00326 -1.71
0,200 1.38358 0.93747 <0.€3 0.350 1.33538 10.09982 =-1.52 1.500 4,31955 0.00322  -1.71
0.202 1.38167 0.8%9272 -0.67 0.355 1.33533 0.09506 ~-1.53 1,550 1.31939. 0.00320  -1.71
0.204 1.37992 0.85099 ~-0.71 0,360 - 1.33493 0.09061 =1.54 1.600 1.31923 0.00319 =1.71
0.206  1.3782E 0.81200 <0.75 04365 133449 0.08644 —=1.54 1,650  1.31907 ' 0.00319 . -1.71
0,208 1.37668 0.77553 <0.73 0.370 1.33407 " 0.08253- ~-1.55 1,700 1.31891 0.00320 -1.71
04210 1.37518 0.74138 -0.87 0.375 . 1.3336E 0.07886. -1.55 1,758 1.31875 0.0032Z -1.71
- 0212 1437371 0.70931 -0.84 04380 1.33328 0.07542 -1.5E 1.800 1.31859 0.08032% . -1.7%
D.214 1.37232 0.67921 -0.87 04385 1.33231 0.07218 -1.57 1.850 1.31843 0.00327 -~1.73
04216 137099 0.65080 <-0.90 04390 1.33255 . 0406913 -1.57 1.900 1.3182€ 0.00330 -1.71
0.248 1.36972 0.62425 -0.93 00395 1.3322Z 0.06626 =-1.58 1.950° 1.31047  0.0033% 1,71
0.220 1.36849 0.59913 -0,9%5 0.400 1.33189 0.9635% =-1.58 2,008 1,31793 0.00333 -1.7%1
04222 1436732 0.57543 <-0.97 Do410 1433128 0.05857 =1.59 - 24050  1.3177E€ 0.00342 <-1.71
De224 1436613 0.55305 -0.00 04420 1.33072 0.05441 -1.60 24100 1.3175§ 0.00347 - -1.71
0.226 1.36510 0.52188  -1.02 0,430 1.33020 0.0501Z ~1.60 24150 - 1.31741 0.08352 <-1.70
6.228 1.36406 0.511856 -1.04 f.440 1.32971 0.0L652 =1.61 2.200 1.31724 0.08357 <-1.78
0.230 1.36306 0.46287 <1408 0,450 1.22927 0404327 =1.€2 24250 1.3170€ 0.00362 ~1.70
00232 136203 047488 <=1.0E . BekED 1.32885 0.04033 -1.62 24300 1431687 0.00368 -1.70
0.23% 1.3611& 0.45781 <1.03 - 0.470 1.32846 0.037€6 -1.63 24350 1.31€69 0.00374 ~=-1.70
0.236 1,36028 0.441€F -1.17 B.480 1.32809 0.0352% ~1.63 2,400 1.31€5T 0.00387  -1.70
0.238 1435939 0.42619 ~1.13 0.438 1.32775 0.032302 <-1.€4 2,450 1.31631 0.00386 -1.7%
0.240 1435855 021153 =1.1% D500 . 1.32743 0.03100 =~1.6% 24500 1431611 0.00392 -1.70
0.242 1.3577%  0.39757 <~1.1€ 0.510 1432713  0.02915 -1.65 24550 1.31592 0.00398 <~1.6%
0,244 1.35696 0.38428 ~1.17 0.520 1.32€85 0.02745 =1.65 24608 1.31572 0.00405 <-1.69
0.246 1435621 0.371€0 ~-1.1% 0+530 1.32€58 0.02588 <1465 2650 1e31%51 0400411 =1.€%
0.248 - 135547 0435951 -~1.2T 0,548 1.32€33 002445 ~1.6F 2,700 1.3163T 0.00418 <-1.6%
04250  1.35477 0.34797  -1.21 0,550 - 1.32€08 0.0231Z ~-1.6€ 24750 1.31505 0.00425 <~1.69
0.252 1.35408 0.32€9% <-1,22 0.5€0 1.32587 0.02189 =1.68 2.800  1.31488  0.00431 -1.€9
0.264 1.36342 0.32648 -s1.2% 0.570 1.3256% 0.0207% ~1.€% 2.860 1.3446T 0.0043F -1.6F "
0.256 1.35278  0.31€32 <~1.25 0,580 1.32545 D0.01570 =1.67 2,900 1.3144%F 0.00445 ~1.68 -
04258 1.35215 0.30€€7 ~1.2€ 0.590 1.3252€ 0401873 <~1.67 24950 1.31422 0.00452  ~1.68
04260 1435155 0.29743 -1.27 - 04600 132508 0401782 =-1.67 3.000 1432399 0.004E9 <~1.€8
0.262 143509€ = D.28858 <-1.28 0.620  1.32474 0.01619 -1.68 3.050  1.31376 . 0.00466 <-1.68
0,264 1.35040 0.28009 -1.29 04640 1432643 001477 - ~1.68 3100 1431252 0.00473 ~-1.68
0.266 1.3498% 0.271¢5 -1.37 0.660 1.32415 0.01353 ~1.68 3.150 1.31329 0.00480 ~-1.67
0.268 1434931 0.2E41h =1.31 0.680 1.32389 0.0124% ~1.69 3,200 - 1.3130% 0.00488 <~1.67
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TABLE 20. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR NaF AT 293 K (continued)*

X -dn/dx dn/dT X n -dn/d\  dn/dT X n -dn/d\  dn/dT
um n pm~t 10-5 K+ pm pm =t 10-5 K1 pm umt 10-5 K1
3.250 1.31280 0.00495 =1.67 5.600 1.29688 0.00870 -1.53 9.700 1.24525 0.01695 <0.53
3.300 1.31255 0.00502 -1.67 5.700 1.29600 0.00887 =1.52 9.800 1.2435% 0.01713 -0.9€
3.350 1.31230 0.06510 -~1.67 5.800 1429511 0.C090% =1.51 9.900 1.24182 0.01743 -0.94
3.400 1.31208 0.0€S17 -1.€€ 5.900 1.29419 0.0052Z =1.50 10,000 1.2460€ 0.017€¢8 -0.9Z
3.450 1.31173 0.0852% -1.6E 6.000 1.2932€ 0.00939 «1.5C 10.200 1.23€4% 0.01818 ~-0.88
3.500 1.31152 0.0053Z =-1.EE 64100 1.29231T 0.08957 -1.4% 10.400 1.2327% 0.018€3 -0.83
3.550 1.31125 0.00539 <~1.6E €.200 1.2913% 0.£0¢75 ~1.48 10.600 1.22900 0.02921 ~-0.78
3.600 1.31098 0.00547 -1.65 6.300 1.29037 0.00993 -1.47 10,800 1.22510 0.01975 -0.73
3.650 1.31070 0.0055¢ -1.6% 64400 1.28935 0.0101T -1.4€ 11.000 1,22110 0.02023 -0.€8
3.700 1.31042 0.00562 ~-1.6% 6.500 1.28834 0.01029 -1.4% 11.200 1.21€98 0.02085 ~0.63
2,750 $.3101% 0.08578 -1.65 6.600 1.28731 0.01047 -1.44 11.500 1.2427€ 0.02143 -0.57
3.800 1.30985 0.00577 -1.6% 6.700 1.28€25 0.01068 =-1.43 11.600 1.20841 0.02202 ~-0.51
3.850 1.3095€ D0.00565 <-1.64 6.800 1.28517 0.01084 -1.42 11.800 1.2039% 0.022€2 -0.45
3.900 1.30927 0.00593 -1.€4 6900 1.28408 0.01103 -1.41 124000 1.1993€ 0.02324 -0.38
3.950 1.30897 0.00600 -1.64 7.000 1.28297 0.01122 =1.39 12.200 1.1946% 0.02387 =-0.32
4.000 1.30867 0.00€08 -1.63 7.100 1,28184 0.01141 =-1.38 12,400 1.18981 0.02452 -0.2F
4,050 ~1.30836 0.00616 -1,63 7.200 1,28069 0.01168 -1,37 124600 1.18484 0.02519 -0.17
4.100 1.30805 0.00€2% -1.63 7.300 1.27952 0.01179 =-1.3E 12.800 1.17974 002588 -0403
44150 1.30774 0400631 ~-1.63 74400 1.27833 0.01199 -1.35 13.000 1.17449 0.02658 -0.01
44200 1.30742 0.00639 -1.62 74500 1.2774Z 0.01258 =~1.3% 13.200 1.1691C 0.02731 0.07
44250 1430710 O0.00647 ~-1.62 7600 1.27589 0.01238 -1.32 13,400 1.16357 0.02886 0.1E
44300 1430677 D.O00ESS -1.62 7700 4.274€5 0.04258 -1.3%1 13.600 1.15?88 0.02883 0.25
4.350 2.3064% 0.0CEET <-1.6Z 7.800 1.27338 0.01278 -1.30 13.800 1.15204 0.029€2 0.3%
4,400 1.30611 0.00671 <~1.61 7.900 1.,27209 0.01298 ~-1.28 14,000 1.14603 0.03044  0.45
4,650 1.30577 0.00679 -1.,61 8.000 1.27078 C.01318 -1.27 14,208 1.1398€ 0403128 0.55
4,500 1.30543 0.00687 -1.61 8.100 1.2694%5 0.01333 -1,.2€ 14,400 1.13351 0.03216 0.€€E
44550 1,30508 O0.00€95 ~1.60 8.200 1.26810 0.012€0 -1.24 144600 1.1269% 0.03306 0.78
4.600 1.3047% 0.06783 ~-1.60 8.300 1.26€73 0.01381 ~-1.23 14,800 1.12029 0.03399  0.SC
4.650 1.30438 0.00711 ~-1.60 8400 1.26E3% 0.01402 ~1.21 15.000 1.113%0 0.03495  1.03
44700 1.36402 €.00719 ~1.59 8.500 1.26393 0.0142F -1.2T 15.200 1.10€31 0.03535 1.16
4750 1.30368 U0.00727 ~-1.5% 84608 1.262%0 U0.01445 =-1.18 15400 1409901 0.03699 1,33
44800 1.30330 0.60736 =1.5€ 84700 1.26104 0.014E6 =-1.1E 15.600 1.09151 0.03806 1.45
4.850 1.30293 0.0074h ~-1.58 8.800 1.25956 0.01488 -1.1% 15.800 1.08379 0.039i7 1.61
4+900 1.30255 0.00752 -1.58 84900 1.2580€ 0.01510 -1.13 16,000 1.07584 0.04033 1.77
4.950 1.30217 0.00760 <~1.58 9.000 1.25€54 0.01532 -1.11 16.200 1.06765 0.04153  1.9%
5.000 1,30179 0.007€8 <-1.57 9.100 1.25508 0.01555 ~1.10 16.400 1.05922 0.04278 .13
5.100 1.30102 0.007€5 <~1.57 9.200 1.25343 0.01578 ~1.08 16,600 1.05054 0.04408 2.32
5.200 1.3002Z 0.00882 ~1.5€ 94300 1.2518% 0.016C1 ~1.0€ 164800 1,06415¢ 0.04543 2.52
5.300 1.29941 0.00819 -1.5% 3.400 1.25023 0.D1624 <-1.0% 17.000 1.0323€ 0.04685 2.73
5.400 1.29853 0.00836 ~1.5% 9.500 1.264860 0.01€47 <-1.02

% In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.5. The
number of digits with an overstrike are not relevant to accuracy of the data.
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384 H. H. i

TADLE 24. COMPARIZON OT DISFLERCION EQUATIONS PROFOIED FOR Narf®

Source Wavelength ang Dispersion Equation
Temperature Ranges Adnym; yin em™?
Harting, H. [30] 0.199-1.083 ym n=1.31862 + —2-00282
1943 293 K (\ - 0.1006)1-4
2 2
Radhakrishnan, T. [48] 0.1860-10.10 gm B = 149604 + 23205200, 425284 )
1948 293 K X2 - 0.013056 )2 - 2044.8
2 q 32 2
Present work 0.15-17. 00 ym n?=1.41572 4 00278807 5. 1624857
1975 293 K N - (0.117)% AP - (40.57)?

J. Phys. Chem. Ref. Data, Vol. 5, Na. 2, 1976
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3.6. Sodium Chloride, NaCl

Rock salt is uniformly transparent from 0.2 um in
the ultraviolet to 12 um in the infrared. In the region of
)5 um the absorption increases rapidly. Rock salt in
moderately thin pieces may- be expected to transmit
several percent of the light up to wavelengths as long
as 26.0 um. However, a plate 1 cm in thickness is com-
pletely opaque to radiation of wavelengths greater than
20 pm. .

Rock salt has long been a favorite material for in-
frared spectroscopy. It polishes easily and, although
hygroscopic, can be protected by evaporated plastic
coatings. It shows excellent dispersion over its entire
transmission range. It has been difficult. however. to
obtain natural rock salt crystals of sufficient size and
purity for making optical components. As crystal-
growing techniques advanced, synthetic sodium chloride
crystals have been grown up to 11.3 kg in weight com-
mercially, making this material readily available for
large optical parts and stimulating the design and con-
struction of infrared instruments.

Measurement of the refractive index of sodium
chloride ‘dates back to 1871, when Stefan [53] deter-
mined the refractive indices of a rock salt prism for lines
B, D, and F. Since then, a large amount of data in the
Iransparent region has been contributed by a number of
investigators, among them are Martens [54], Paschen
[55], and Langley [56]. They used either the deviation
method or interferometry in their experiments. It was
not until 1929 that measurements were carried out be-
yond the transparent region. Kellner [57] determined
refractive indices of NaCl in 23<35 um region, based
on information on transmission and reflection of thin
specimens. Data in the infrared region are now available
up to 300 wm and at 2000 wm. Most of the IR data were
determined from the analysis of the reflection spectra.

After a careful review of the available data, six data
sets measured by Martens [54], Paschen [55], Hohls
[29], Harting [30], Rubens and Nichols [58], and Rubens
and Trowbridge [59], were selected as the basis for refer-
ence data generation because of the consistency of their
results. Data sets which are not selected were either
reported as poor values or were determined by inade-
quate methods. Data for the absorption regions were
not included in the analysis but are given here for
completeness of data presentation. Note that the
selected data, except those of Harting, were obtained at
a temperature of 291 K. A temperature correction should

be made to reduce them 10 293 K.
The temperature coefficient dn/dT is available over

a large part of the transmission region of NaCl. Based -

on the existing data on dn/dT and the parameters from
tables 2 and 3, a least-squares fitting of the data to eq

(19) was made. The results, together with those obtained
for LiF, NaF, KCl and CsI, provided clues that led to the
parameters listed in table 5. With the aid of these param-

eters we were able to construct a formula for calculating
dr/dT for NaCl:

Qn%’%:- 11.91 (n?—1) —0.50

199.36 \¢
(A2—3718.56)2°

6.118 \*

T (—0.0249)2

33)

where dn/dT is in units of 10-3 K-! and A in pm.

In figure 23, values calculated by eq (33) are compared
with the experimental data. It appears that for wave-
Jengths less than 2 microns the calculated values are
higher than experimental data, while for longer wave-
lengths the reverse is true. After a careful review of the
data on dn/dT and the table of source and technical
information, we find that data sets 34,42, 43 and 45 were
obtained at mean temperatures of about 330 K, which is
about 40 degrees higher than 293 K, while data set 44
was obtained at temperatures about 20 degrees lower
than 293 K. Although we stated in connection with eq
(4) that dn/dT is found to be relatively independent of
temperature over a fairly wide range of tempera-
tures, it has been in fact observed in halide crystals that
the absolute value of dn/dT increases somewhat with
increasing temperature. This fact is demonstrated
clearly by eq (33), as can be seen in figure 23 in the wave-

- length region below 2 um. In the higher wavelength

region, the existing data are insufficient to test the dr/dT"
formula, but the correciness of this formula can be
substantiated by two facts. The first is that the calcu-
lated curve is approximately parallel to curve 44, which
is consistent with the observed dn/dT behaviors. The
second is that the empirically constructed formula
for Csl predicts correct values for Csl in the long
wavelength region, as is discussed in subsection 3.20
and is assumed to be generally the case here.

Equation (33) was used to make temperature correc-
tions to the selected data sets which were obtained at
temperatures other than the selected reference tempera-
ture, 293 K.

Various dispersion formulas have been reported by
a number of authors, in different forms. Table 29 con-
tains a number of typical formulae. They have all been
reduced, wherever possible, to standard forms so that
a cluse compatison can be easily made. From the in-
formation in tables 29 and 3, input parameters for least-
squares fitting were obtained. The calculation yielded
the following dispersion equation for NaCl at 293 K in
the transparent region, 0.20~-30.00 pm,

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976



386 H. H. 1

) 0.19800)2 0.48308)2 For refractive index:
n?= 100055+ B 0.050)2 T Re— (0.100)%
’ Wavelength range Meaningful Estimated
0.38696\2 0.25998)* 0.08796)2 (m) decimal place  uncertainty, =
A2— (0.128)2 * Az—(0.158)2  Az— (40.50)2 0.20- 0.25 3 0.006
3.17064\2 0.30038)2 0.25- 0.35 4 0.0005
TNz (60.98)2 ' A2— (120.34)2’ (34) 0.35-10.00 4 0.0001
10.00-15.00 4 0.0003
15.00-25.00 3 0.006
where A is in units of pm. . 25.00-30.00 3 0.02
Equations (33) and (34) were used to generate the -
reference data given in the table of recommended For dn/dT":
values; dn/d\ values were evaluated from the first
derivative of eq (34). The numbers in the table of recom- 0.20- 0.24 1 0.8
mended values do not reflect the degree of accuracy 0.24- 4.00 1 0.2
and extent of reliability; extra decimal places are given 4.00-15.00 1 0.4
for tabular smoothness. Actual uncertainites are as 15.00-20.00 1 0.6
follows. 20.00-30.00 1 0.9

J. Phys. Chem. Ref. Data, Vol. 5, »
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TABLE 25, RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
' TEMDERATURE DERIVATIVES FOR NMaCl AT 202 K*

by N -dn/d) dn/dT A n -dn/dx  dn/dT A - ~én/d) - dn/dT
um um- 1075 K wm : gm™  10-5 K1 um : w10~ K-
0.200 -1.7893% 5.117%9 4462 0.350 1.58202 0.36791 =-2.7€ 1.500 1452824 0400443 * -3.32
0.202  1.78017 4,758€8  4.0T 0,365 1.t8023 0.36950 -2.73 1.550 1.52802  0.08418F -3.32
0.204 1.77033  4.43808  3.4€ - 0.3€0  1.57857 0.3323F -2.81 1.600 1.52782 0.0039% -3.32
0.206  1.7623% 4.15116 2,98 D.3€5 1,87630 0.21€3% =-2.84 - 1,650 1.52763 0.003€8 < ~3.32
0,208 1.75431 = 3.89222  2.55 0,370 1.5753€ 0.30142 -2.8E 1,708 1.52745 0.00348 -3.32
0.210° 1.74676 3.65792  2.4E 0.375 1.5738% D0.2874% =-2.87 1.750 1.5272€ 0.00331 -3.32
0.212 1.73966 3.44506  1.81 0,380 1.57248 '0.27435 -2.89 1.800 1.52742 000318 -3.32
0.214 £.732397 3.25098  1.58 0.385 1.5711k 0.26207 -2.91 1.850 1.52697 - 0.00302  -3.32
0.216  1,72665 - 3.0734% 4,21 0.390  1,56%BE 0.25053 -2.93 - 1.900 4.52€82 - 0.00291 -3.3Z
0.218 -1.7206€ 2.91051 0.9f = 0.3S5 1,56864 0.23969 -2.9% 1.950 1.52€68 0.00281  -3.32
Ba220 1471433 2.7€0%8 . 0.72 0,400 1.5674€  0.22949 <-2.9% 2,000  1.52€54 0.00272 ~3.32
0.222° 1.76961 - 2.62223  0.5C 0.410 1.5652€ 0.21081 -2.58 2.050° 1.52648 0.00264 ~3.32
0.224 - 1.70450° 2.4S426° 5.3¢C 0.420 1.56324 0.19&:1 ‘3v°£ 2.100 1-52521 G.GDZEZ_ -3.32
0.226 - 1.69963 2.375€1° 0.412 0.430 1.56137 0.17929 «3.03 2,150 1.52€1%. 0400252 <=3.32
0.228. 1.69483 '2,2€536 ~0.05 0.440 1.55365 0.16593 =3.0% 2.200 1.52€02  8.00247. =3.32"
0.230 1.69056 - 2.,1€271  ~0.2%1 ~ 0.450 1.55805 0.45390 -3.0€ 2.250 1.52590  0.00242 =3.32
0232  1.68634 2.06636 " ~0.35 0 4EQ0 1455657 Q414304 -3.08 - = 2.300  1.52578 0.00233 -3.32
0234 - 168229 1.97747 <~0.4€ S 0470 1455519 0413220 =3.05° . 24350 1452566 - 0400236 -3.32
D.236 1.67842 1.89370 ~0.61 - 0.480 1.55290  0.12427 =3.11 2,408 1.5255% | -0.00233 '-3.32
0.238 ° 1.67471  1.81516  ~8,73 0.490 . 1.55270  0.11614F -3.12 2.450 1.52543 0400231 -3.32
04240  1.6711€ 1.74140. ~0.8% 04500 1.55157 - 0.10872 ~3.13 2.500 1.52831. 0.00229 ~3.3Z2
0o202 . 1.66770 1.67286 -0.9% 0.518  1.55052 0.10193 =-3.16 2,550 1.52520 0.00228  -3.32
0e244 1.66407 1.60671. ~1.04 0,520  1.54953 0.09571 -3.15 2,600 1.52505  £.00227  =3,32
0.246. 1.66132 1.54512 <~1.13 0.530 - 1.50861 ° 0.09000 =-3.1EF 2.650 1.52497 08400226 " =3.3Z
0.248. 1.65828 : 1.48E87 ~1.21 04540 - 1.€4773 (0.08474 <-3.17 2.700 1.5248¢ 0.00226 ~3.32
0250 1465537 1.43200 ~1.2% 0550 1.56691 0.07583 -3.17 2.750 1.52475 . 0.00225 - <3.32
04252 1465255 1.37SS3 ~1.36 04560 1.54€13 0407542 =~3.18 724800 1452463 000226  -3.32
04254 1.6498% © 1.33071 -1.43 0.570 1.54548 -0.07128 -3.1% 2,850 1.52¢57 0.00228  -3.32
0.256  1.64723 1.28398  -1.50. 0.580 1.54471 Q.0€744. -3.20 2,900 1.52¢41 - 0.00226 . -3.32
04258 1.64471 1.23363 ~1.5€ “0.580 1454405 0.06388 ~3.20 - 2.95C 1.5242%7 (.00227 -3.,3Z
0.260 1.64227  1.49748 -1.6% 8680 1.54343 0.06058 -3.aT7 30000 12526418 000287 - -331
00262 163391 1,15740  -1.68 04620 154228 0.05463 -3.22 . 34050 1.52407 0.00223 -3.31
04264 1463764 1.11925 -1.7F 04640 - 1.5412%. ~0.04245 =3.2F - 34100 1.5239% 6.00230 -3.31
04266 1.€3544 1.08291 -1.7§ 0,660  1.54030 0.06493 ~3.23 3.150 1.5238% 0.00231 -3.31
0.268  1.63331  1.04826 -1.83 . 84680 1.5394% - .04095 ~3.2% 3.200 1452377 . 0.00222 -3.31
0.270  1.63124  1.01520 -1.88 0.700 1.53865 0.03744 =-3.28 3.250 1.52361 . 0.0023% -3.31
0.272° 1.62924 0.983€3 1,92 0.720 1.53794 0.03433 ~3.2% 3,300 1.5234S 0.80235  -3.31
0274 1.62731 0.95347 ~-1.97 04740 1.53728 0.03156 - -3.2€ 30350 1.52337  0.00237 -3.31
00276 1462543° 0.924€2 -2.01 0.760 1453667 0.02909 =3.2€ 3.400°  1.5232F  0.00233  -3.31
0,278 3.62361 ©0.89702 -2.04 0.788 1.53641 - 0.0268% -3.27 3,458 1.52317 0.00241- -3.31
0.280 -1.62184 0.87060 -2.9% 04800 1.83560 0.02490 -3.27 3.500 . 1,52301 0.00242 +3.31
0.282 1.€20127 0.84E28 -2.12 0.820° 1.853517 0.02312 -3.28 3.550  1.5228%: 0.0024% -3.37
0.286 1.64845 0.82100 -2.1% D840 1.53467 0.02150 -3.28 3.600 1.52277 - 000245 =330
00286 1.€1684  0.75772 =-2.18: 0+860- 1.5342E 0.0200% ~3.28 3.650  1.52264 - 0.00243- -3.37
8.288 1.€1527 0.77537 -2.21  0.880 1.53387 0.01872 ~3.29 3,700 1.52252 0400251 =3,30
0,290 ' 1.61374 8475391 -2,24 0.900° 1.583351 0.8175Z -3.2% 3.750 1,5223F  0.00253  ~3.30
0,292  1.61225 0.72229 -2.27 04920 1453317 0,01642 =3.29 3.800 1.5222€ 0.00255 -3.30
0.29% 1.61080 0.71347 -2,3% 04940 1.%5328% 0.01542 ~-3.29 3.85C 1.5221% .0.00257 - ~3,30
0.296 - 1.60940 0.69441 -2,37 0.960 1.53255 0.01450 -3.30 3.900 1.52207 0.00260 -3.30
0,298. 1460803 0.6760C -£.3% DeS08 . 1eE3227 0.013EE -3.36 3950 . 1.52188 000282 ~3.30
0,300 1.6666€ 0.65840 -2.37 714000 1.53200 '0.01289 ~3.30 - 44000  1.5217§ 0400265 | =3.30
0.305 1.60350 0.61701 2,43 1+050 -1.53140 0.04121 -3.3D 4.05C 1.5216T ' 0.00267 - :-3.29
0,310 1.€0052 0.57923 -2.48 1.100 1.%53088 0.0098% -3.31 44100 - 4.52194€ 0.00270  -3.2%
0.315  1.59771 0.54465 =2,€3 14150 14530641 0.00871 =-3.31 44150 1.52134 0.00272 =3.29
0,320 1459506 £.51291 <-2.57 1.200 1.53000 €.06777 =-3.31 44200 1.52121  0.00275 -3.29
0.325 1459257 0+48373 -2.61 1.250 1.%2963 0.00698 ~-3.31 44250 4.52107 0.00277 -3.29
8.330 1.53022 0.45683 -2.€4 1.300 1.52938 0.00631 -3.32 4,300 1.52093 0.00288 -3.28
0,335 1.58800 0.43199 -2.68 1.350 152900 0.00574 -3.32 44350  1.5207C 0.00283 -3.29
0.340  1.58597 0440900 -2.71 1.400 1.52673 0.00526 ~-3.32 44400 - 1.5206% 0400285 '-3.2%

0.345 1,58391 0.387€9 -2,7% 1.450. 1452847 - 0.0048% ~-3.3Z7 4450 1.520507 0.00288..-3.23

J. Phys. Chem. Ref. Data, Vol. 5; No. 2, 1976
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TABLE 25, RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR NaCl AT 293 K (continued)*

X o -dn/d) dn/dT X 2 ~dn/dy  dn/dT X a -dn/dx  dn/dT
pm pm 10-5 K pm pm= 105K um ym= 105 K™
4,500 1.5203€ 0.00291 ~3.28 8.400 1.50432 0.0054f <-3.11 15.600 1.444B€ 0.01158 -2.20
44,550 1.52021 0.,00293 ~3.28 B.500 2450377 0.00545 <-3.18 15,8008 1.44233 0.01179 -2.1F
4.600 1.5200€ 0.00296 =-3.28 8.600 1.%032Z 0.00555 -3.09 16,008 1.43935 0.01201 -2.11
4.650 1.51992 0,00299 -3.28 8,700 1.5026€ 0.00562 =-3.09 164208 1.43753 0.012Z3 -2.0€
4,700 1.51977 0.00302 ~-3.28 8.800° 1.50210 0.00570 ~3.08 164400 1.4350€ 0.01245 -2.02
4,750 1.51961 0.00305 -3.28 8.900 1.50152 0.00577 <3.07 16.608 1.43255 0.012€8 -1.97
4,800 1.51946 0.00208 -3.27 9,000 1.%0094 0.0058% =3.0E 16.800 1.42993 0.01291 =-1.92
4.850 1.51931 0.00318 -3.27 9.100 1.5003€ 0.00591 -3.0E 17.000 1.42738 0.0131% -1.88
4.900 1.5191% 0.00313 -3.27 9.200 1.4997€ 0.00598 ~3.05 17.200 1.42473 0.01338 -1.81
4,550 1.51893 0.00318 =-3.27 9,300 1.4991F 0.00606 =-3.04 17.400 1.42203 0.01362 =-1.75
5.000 1.51883 0.00343 -3.27 9,400 1.49855 0.00613 -3.03 17.600 1.41628 0,01386 <-1.70
5.100 1.51851 0.00325 -3.2€¢ 9.508 1.49793 0.00621 ~3.03 17.800 1.41€8 0.01431 -1.€b
5.200 1.51818 0.00331 -3.2€ 9,608 1.49731 0.00628 =3.02 184000 1.41364 0.01437 -1.58
5300 151785 0400337 =3e2E Ye70U 1049668 0600635 <=3401 180200 1410784 0401463 =151
54408 1.51751 0.003:3 -3.25 3.800 1.49E0% 0.00€43 <~3.0C 18.400 1.40779 0.01483 -1.45
54500 1.5171€ 0.00243 =3.2% 9.900 1.49533 0.00651 =-2.93 18.600 1.40478 0.01516 -1.38
5.600 1.51681 €.003£5 -3.25 10.000 1.49473 0.00€58 =2.6% 184800 4.40173 0.01543 -1.31
5.700 1.51€45 D0.002€1 -3.2% 104200 1.49240 0400678 =-2.97 19.008 1.39851 G0.04570 ~-1.2h
5.800 1.51603 0.00368 ~-3.25 10.400 1.49204 0.00689 =2.9% 19,200 1.39544 0.01539 -1.4%F
5.900 1.51572 0.0037% -3.24 10,600 1.49065 0.00705 -2.93 19,400 1.39222 0.01627 -1.09
6.000 1.51534F 0.003e0 <-3.23 ‘10.800 1.4892Z 0.00720 ~-2.91 19.600 1.38893 0.01657 -1.01
64100 1.51496 - §.00367 =~3.23 11.000 1.48776 0.00736 -2.83 19.800 1.38559 0.01686 <0.93
6.200 1.51457 0.003¢3 -3.22 12.200 1.48628 0.0075Z ~2.87 20.000 1.38219 0.01717 ~0.&%
€.300 1.51417 0.003¢9 -3.2Z 11.400 1.4B47E 0.00769 =-2.8% 20,500 1.37341 0.01795 -0.62
€.400 1.51377 0.00406 -3.21 11.600 1.48220 0.00785 -2.83 21,000 1.36423 0.01878 -0.3%8
€.500 1.5133F 0.0C412 -3.2% 11.800 1.48162 0.00802 =2.81 21,500 1.35482 0.019€5 =0.11
B+B00 1451294 U00413 =3.21 12.000 1-'46002 CsCD818 -Z-?_ﬁ_ 220000 1434457 0.02057 0-1?
6.7060 1.51252 0.00425 -3.20 12,200 1.4783% 0.00835 -2.7€ 22.500 1.3340% 0.08215h  0.4%
6.800 1.51209 0.00432 3,28 = - 12.400 1.47€65 0.00852 =2.73 23,000 1.32302 0.02257 0.82
€.900 1.5116€ 0.00423 =3.1% 12.600 1.47493 0.6087F ~2.71 23,500 1431147 0.023€6 1.13
7.000 1£.54122 0.00445 <-3.4F 12,800 1.4731F 0.00887 -2.68 24,000 1.,2993% 0.02482 1.58
7.100 1.51077 0.004%52 -3.18 13.000 1.471438 0.C0565 -2.€% 24.500 1.28€63 0.02606 2.07
7.200 1,51031 0.00468 <~3.18 13.200 1.4695€ 0.80923 -2.€2 25.000 1.27328 0.02738  2.50
7.300 1.50985 0.004€5 ~-3.17 13.400 1.4676% 0.00G41 =-2.5% 25,500 1.25923 0.02880 3.0
7400 1.50G38 0.00472 3417 13,600 1.46579 0.00960 ~-2.5€ 26,008 3.2646% 0.03333  3.58
7,500 1.50891 0.00479 =-3.1E 13.800 1.46385 0.00¢78 -2.53 26,500 1.22888 0.03198 4.21
7600 1.5084Z7 0.00486 -3.4F 14,000 1,46183 0.00997 -2.5T 27.000 1.2125€ 0.83376  4.S0
+700 1.5079% 0.00452 ~3.15 14.200 1.45988 0.01018 =2.47 27.500 1.195T0 0.03570 5.€5
7800 1.5074% [0.00499 -3.1% 144400 1.45781 0.01036 -2.47 284000 1.17€73 0.03781  6.43
7.900 1.5069% 0.0€S06 <-3.1% 14,600 1,4557Z 0.01055 -2.39 28,500 1.1572% 0.04013 7,41
8.000 1.50643 0.00513 -3.13 14.800 4.45358 0.01075 -2.3€ 29.008 1.1365€ 0.042€9 8.43
€.100 1.53591 G.00%520 ~3.13 15,000 1.45142 0.61085 =2.32 29.500 1.11k51 0.04553  9.58
8,200 1.50539 0.00527 <~3.12 15.200 1444921 (0.01116 -2.28 30.000 1.09057 0.04870 10.8%
84300 1.50486 0.00534 <-3.11 15.400 1.44696 0.01136 -2.24

* In this tab.le more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison,
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.6. The
number of digits with an overstrike are not relevant to accuracy of the data.
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TABLE 29. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR NaCl
Souree Wavelength and Dispersion Equation
Temperature Ranges A inygm; vin em=t

Rubens, H, and
Nichols, E.F. [58]
1897

Martens, F.F. [54]
1901

Paschen, F. [55]
1908

Czerny, M. {64]
1930

Harting, H. (30}
1943

Rammachandran, N. [17)
1947

Genzel, L., Happ, H.,
and Weber, R. [15]
1958

Present work
1975

0.434-22. 3 ym
291 K

0.185~0.768 uym
291 K

0.48-15.92 ym
291 K

35.0-46.0 ym
298 K

0,199~1. 083 um
293 K

0.185~22.3 ym
291 K

2.5-300.0 ym

0.20-30. 00 ym
293 X

2 22
n? = 1. 1875+—%+ 2. 8505
A2 - (0.1273)2 )2 - (56.119)2

0.317791 A2
A% - (0.156320)2

nt=1.155002 4 —0: 99548107
2% - (0.110725)2

2
4 1:620760 07 _ 4 400309178 22

A - (51.2)?
2 2
af =1, 2593 4 — 2. 86LL A 0.2098 )
A2~ (0.1219)2 )2 - (0. 1596)2
2
+3:350)

23~ (60.0)2
p2o e 00521732 . 1.00447 X2
R - (0.03470)% % - (.10850)2

. 0. 27095 )° 4 28975 A’
A% - (0.15839)2 A - (61.674)2

0. 00626
() - 0.1010)*-%0

n=1.52448+

n? =1 4 ~0:187895 3 + —0.497649 )2
32 - (0.0500)% A? - (0.1000)2

+~0-384897 )2 0.259500 )\
A2 - (0.1280)2 X2~ (0.1580)%

4 -3:4740 7
AZ - (61.1)2
2.2
e 4T ¢ (vt - )
— T,
WO (p2- ) 2
vt - )+ ()
k=% ks id "
TP -vt e g0

o = 1,00055 4 —2-18800 07 _0.48308 )2
A2~ (0.050)2 32 - (0.100)%
4 —0:38696 3¢ 0.26998 )2
M- {0.128)2 32 - (0,158)2
4 -0:08796 22 3.17064 )%
22~ (40.50)2 2 - (60.98)2
+—9:30038 )7

%~ (120.34)2

*1=1,2,8; vy = 246.9 em™!, yy = 163.9 cm~t = 4 =
22, 246. s V2 S em™, p;=83.1em™; 94 = 34,933 om ™, =6.133 em~t,
¥3 = 187.000 em~; ¢y = 0.55 x 10¢ (cm )2, oy = £.60 x 10! (cm )2, c3=0.23x 71%‘ {em™)2,
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3.7. Sodium Bromide, NaBr

Sodium bromide is very hygroscopic and highly solu-
ble in water and is therefore not a useful material for
making optical components despite its transparency
over a wide wavelength region from about 0.25 to more
than 30 wm. While NaBr is not useful for ordinary
applications, it is an interesting material for scientific
research. The wavelength of ultraviolet absorption peaks
has been measured by Hilsch and Pohl [23] and by
Schneider and O’Bryan [24] and that in the infrared
was reported by Lowndes and Martin [13], who also
investigated the dielectric constants. The results
obtained by these investigators are shown in table 3.

Experimental work on the refractive index of NaBr
is very scanty and is limited in the near ultraviolet and
visible regions. Only five documents could be found
in the open literature. By a careful review of the avail-
able data sets one finds that only two sets of data, those
of Gyulai [27] and Wulff and Schaller [85], can be used
to carry out analysis; the others are either inaccurate
or otherwise unsuitable. The accuracy of the data of
Gyulai is one unit of the third decimal place, though the
values in his paper are given to the fourth for the purpose
of tabular smoothness. The uncertainty of the single
value of Wulff and Schaller is 0.0001. Bauer’s film data
appears too low in comparison with the bulk material
data and Spangenberg’s values [45] are clearly inac-
curate, probably because of the hygroscopic character
of NaBr and the use of an inadequate method. The
single measurement of Zarzyski and Naudin [44] is for
molten NaBr.

Gyulai’s data were obtained at a temperature of 339
K, 46 degrees higher than the temperature chosen for
reference data generation. Since the temperature deriva-
tive of refractive index of NabBr in the visible region is
of the order of —4.0Xx 10-5K-' [18], temperature cor-
rections to Gyulai’s values are significant, about two
units in the third decimal place. Information on dn/dT
is needed to carry out these corrections, but it is un-
available. Reasonable estimation of dn/dT can be made
by the following formula, constructed from the param-
eters listed in table 5.
2n%.=—12.69(n2~1)-0.12

7.36\*
(A2—0.03534)2

242.9472
(A2—5569.64)2

(39)

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 197¢

where dn/dT is in units of 1073K-" and A is um. dn/dT
values in the visible region given by eq (35) are about
—4.0x 105K -1, close to those proposed by Tsay [18].

By use of eq (35), data reported by Gyulai and Wulff
and Schaller were reduced to 293 K, ready for the least-
squares calculations. The other necessary input param-
eters were taken from table 3. The result of the curve
fitting calculations is a dispersion equation for NaBr
at 293 K in the transparent region, 0.21-34.0 pum.

1.10463\2 + 0.18816)2
2—(0.125)% " A2—(0.145)2

n?=1.06728+ X

0.00243\2
AZ— (0.176)>

0.24454\2
A=— (0.188)2

3.7960\2
AT— (74.63)%°

(36)

where \ 15 in units of wm.

Equations (35) and (36) were used to generate the
recommended values on the refractive index and its
wavelength and temperature derivatives. Note that in the
table of recommended values the values are given to
more decimal places than their accuracies, for the
purpose of tabular smoothness and visual continuity.
In order to use the values properly, the readers should
follow the criteria given below. '

For refractive index:

Wavelength range Meaningful Estimated
(um) decimal place  uncertainty, +

0.21- 0.24 2 0.02
0.24— 0.40 3 0.002
0.40- 0.70 3 0.001
0.70- 8.00 3 0.002
8.00-20.00 3 0.006

20.00-25.00 3 0.008

25.00--34.00 2 0.02

For dn/dT:-

0.21- 0.28 1 0.9
0.28-22.00 1 0.4

22.00-34.00 1 0.9
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TABLE 30. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR NaBr AT 293 K*

- dn/dT A -dn/dx dn/dT A ~dn/dx dn/dT
;‘n n d;n{gx 10-5/ K- e n wmt 10~ K pm n =t 10-5 K
0.210 2.09223 14.24150 . 34.31 0.375 1.69142 0.48064 =-3.1F 1,750 1.,€170% 0.0042% -4.0%
8.212 2.06563 32.43524 28,95 0.380 1.68307 0.45759 =-3.18 1.800 1.61€83 0.00398 -4.0%
0.214 2.04225 10.9E874 24,69 0,385 1.68€84 0.43€07 -3.22 1.850 1.61€84 0.00374 -4.05
0.216 2.02149 9.80870 21.23 0.390 1.68t71 0.41535 =-3.2% 1.900 1.E1€4€ 0.003%4 -4.05
04218 2.00288 8.830€4 18.38 0.395 1.68268 0.39710 -3.29 1.950 1.61628 0.00335 -4.05
0.220 1.98607 8.00877 16.01 0.400 1.6807% 0.279%3 =-3.32 2.008 1.61€1Z 0.0031I5 -4.05
0.222 1.97077 7.30980 14.01 9.410 1.67711 0.34724 -3.38 2.050 1.6159€ 0.00304 <-4.05
0.224 1.95676 6.70905 12.31 0,420 1.67378 0.31874 ~3.43 2,100 1.61582 0.00231 -4.05
0.226 1.94388 6.18786 10.8% 0.430 1.67072 0.29338 -3.47 24150 1.€1567 0.00278 ~4.05
0.228 1.93197 5.73192 9.58 0.440 1.66730 D0.27076 =-3.51 2.200 1.61554 0.00289 ~-4.05
0.230 1.92091 5.33008 8.47 0,450 1.€6530 0.25048 =3.55 20250 1.61540 0.00253 -4.05
04232 1.91062 4.973%4 - 7.5C 0.4€0 1.€6288 0.23224 ~-3.58 20300 1.€1528 0.00251 -4.0%
0.234 1.90099 4.65529 6.64 0.47C 1.€6065 0.21578 ~-3.€1 20350 1.6151% 0.00243 -4.0%8
D.236 1.89197 4.36T€E &.8% 0.480 41.€5856 0.2008G -3.6L 2.600 1.£4803 0.00237 -u.0®
0.238 1.88350 4.11200 5.20 0.490 1.65662 0.18738 -3.€E 24450 1.61432 0.00231 -4.05
0.240 1.87551 3.87855  4.5% 0.500 1.65481 0.17503 -3.€3 24500 1.61480 0.00225 -4.03
0,242 1.86737 3.6€€14  4e04 0.510 1.€531Z 0.16388 =-3.71 2,550 1.61469 0.00220 -4.05
0.264 1.86083 3.47215  3.54 0.520 1.,65153 0.153€3 -3.72 24600 1.61458 0.00216 -4.05
0.246 1.85407 3.2943%  3.0% 0.530 1.€5004 0.14426 <-3.74 2.650 1.61448 0.00212 -4.05
0.248 1.84765 3.13085 2.6% 0.540 1.€4884 0.13562 -3.7¢ 2,700 1.61437 0.00209 ~4.05
0.250 1.84154 2.98006 2.31 0.550 1.€4733 0.127€5 -3.77 2,750 1.61427 0.08206 -4.05
0.252 1.83572 2.840€2 1.97 0.560 1.€4EDY 0.12038 <-3.7% 2.800 1.61416 0.00204 -4.05
GeZ5% 183817 2471132 14635 04570 1+€4492 0411363 =300 20000  14€140€ 0400201 <~4.05
0.256 1.82487 2.59115 1.3€ 0.580 1.€4381 0.10739 =~3.81 2.900 1.613%36 0.00193 -4.05
0.258 1.81980 2.47920  1.4T 0.590 1.€4277 0.10161 <-3.82 24950 1.61386 0.00138 -4.05
0.260 1.81435 2.37471  0.85 0,600 1.€4178 0.0962% <-3.83 3.000 1.6137€ 0.00156 -4.05
0.262 1.81029 2.27657  0.62 0.620 1.€399% (0.08€61 -3.85 3.050 1.61367 0.08195 -u.05
0.264 1.80583 2.18539  0.41 0.640 1.€3831 0.07825 <-3.87 3.100 1.64357 0.0015& ~4.05
0.266 1.80155 2.09942 0.21 0.6€0 1.€3€82 0.07035 -3.88 3150 1461347 0400193 =-4.05
0.268 1.79743 2.018%9  0.03 0,680 1.€3546 0.06455 <-3,90 3,200 1.€61338 0.00133 -4.04
0.270  1.79347 1.94249 -0.1% 0.700 1.€3423 0.05891 -3.91 34250 1.6132F 0400192 -4.0%
0.272 1.78966 1.87071 -0.3%1 0.720 1.63210 0.05332 -3.92 3.300 1.64318 0.00132 =4.0%
0.274 1.78533 1.802%% =0.4E 0.740 1.€3207 0.04949 -3.93 3.350 1.6130S 0.00192 -4.00
0.276 1.78245 1.73885 -0.6¢ 0.7€0 1.€3112 0.04585 -3.9% 3.400 1.6123% 0.00132 -4.0%
0.278 1.77903 1.67818 ~-0.73 0.780 1.€3024 0.04201 -3.94 3.450 1.61290 0.00192 ~4.0%
0.280 1.77573 1.620€7 ~0.8E 0.800 1.€2944 -0.03885 -3.95 3.500 1.€1280 0.00132 -4.0%
0.282 1.77254 1.5€610 <-0.98 0.820 1.€2869 0.C3600 ~3.SE 3.550 1.61270 0.00192 -4.00
0.284 1.76946 1.51426 -1.09 0.840 1.£2799 10.03343 -3,9€ 3.600 1.€61261 0.00193 -4.0%4
0,286 1.766LC 1.4E497 ~-1.1% 0860 1.62735 (.031i0 -3.97 3.650 1.61251 0.00133 -4.0%
0.288 1.76260 1.41805 -1.29 0.880 1.€2675 0.02839 =3,97 3.700 1.61242 0.0019% ~-4.0%
0.290 1.76081 1.37235 -1.3% 8.900 1.€2613 0.02707 -3.98 3.750 1.61232 0.00135 -4.0%
0.292 1.75811 1.33073 <-1.47 0.920 1.€2567 0.02532 ~-3.98 3.800 1.61222 0.00195 -4.0%
0.29% 1.75549 1,29086 -1.5E 0.940 1.€2517 0.02373 ~3.93 3.850 1.61212 0.00136 -4.04
0.296 1.75235 1.25121 -1.64 0,960 1.€2472 0.02227 -3.<9 3.900 1.61202 0.00157 -4.0%
0.298 41.75048 1.24407 <4t.72 B.980 1.€2428 0.£2093 <3.63 3.950 1.61133 0.080198 ~4.03
0.300 1.764309 1.1785% -1.7% 1.000 1.€2388 0.01970 -4.08 4,000 1.61183 0.00133 -4.03
0.305 1.76241 1.09617 -1.9% 1,050 1.€2296 0.04703 -4.01 4,050 1.61173 0.88200 -4.03
0.310 1.73711 1.02201 -2.4T 1.100 1.€2217 0.0148% -4.01 4,100 1.61183 0.08201 -4.03
0.315 1.73217 0.95437 -2.24 1150 1,€2447 0.01384 -4.02 4,150 1.61157 0.00203 -4.03
0.320 1.72755 0.83u416 -2,3¢ 1,200 1.€2086 0.01153 -4.02 4,200 1.61142 0.00204 =~4,03
0.325 1.72322 0.83282 -2.4€ 1,250 1.€2031 0401026 <-4.02 44250 1.6113Z 0.00205 -4.03
0.330 1.71916 0.78830 -2.5€ 1,300 1.€1983 (0.00918 <4.03 40300 1.61127 0.00207 -4.03
0,335 1471533 0.74276 -2.€% 1.350 1.€1939 0.00827 ~-4.03 44350 1.61271 0.00208 -4.03
0e340 1471173 0469961 <2473 1400 1.€19Y00 0.00748 ~4.03 4e40U 1461101 0.00209 =4.03
0.345 1,70833 0.6€057 -2.80 1.450 1.€1864 0.00681 ~4.04 4o450 1.61091 0.00211 <-4.03
0.350 1.70512 0.62457 -2.87 1.500 1.61832 0.00622 =-4.0% 4,500 1.61080 9.00212 -4.03
0.355 1.70208 0.59130 -2.93 1.550 1.€1802 0.00571 -4.0% 44550 1.€106% 0.002I& -4.02
0.360 1.69920 0.5€043 =-2.99 1.600 1.€1774 0.00527 =~4.04 4.600 1.6105% 0.00215 ~4.02Z
0,365 1.69647 0.53192 =-3.04 1.650 1.61749 0.00488 -4.04 4,650 1.€104€ 0.00217 -4.02
0.370 1.69388 0.50536 -3.03 1.700 1.€4725 0.004E%  -4.0% 4.700 1.61037 0.0021I8 -4.02
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TABLE 30. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR NaBr AT 293 K (continued)*

S o -dn/d)x dn/dT A n -dn/d) dn/dT X n -dn/d)x dn/dT
um ‘m-i 10-% K pm um-l 10-% ) wm “m-l 10-% K—i
4.750 1.6102E 0.00220 =402 94000 1.69731 0.00398 -3.88 17.000 1.54900 0.00832 -3.16
4,800 1.61005 0.00222 ~4.02 9.100 1.59€91 0.00483 -3.87 17.200 1.54732 0.008%5 -3.17
4,850 1.6100h 0.00283 ~4.02 9.200 1.59€50 0.00407 -3.87 17.400 1.54562 0.008E8 -3.10
4.900 1.60933 0.00225 <4.02 9,300 1.5960F 0.c0412 ~-3.8% 17.600 1.5438S 0.00872 -3.07
4.950 1.60981 0.00227 ~4.02 9.400 1.59568 0.00417 -3.8€ 17.800 1.54213 0.00885 -3.0%
5.000 1.60970 0.00229 -4.01 2.500 1.£9526 0.00422 =3.8% 184000 1.54035 0.00838 -3.00
54100 1.609%7 0.00232 ~4,01 9.600 1.5948% 0.00426 -3.8% 18.200 1.5385% 0.00912 -2.97
5.200 1.609Z3 0.002%6 -4t.01 9.700 1.59441 0.00431 -3.8% 18,400 1.53670 D0.00925 -2.93
5.300 1.60900 0.002¥9 -4.01 9,800 1.59397 0.0043€ -3.8%4 18,600 1.53484 0.00938 -2.90
5.400 1.,60876 0.002i3 ~-4.01 9.900 1.5935& 0.00441 -3.83 18.800 1.53295 0.00953 -2.86
5.500 1.60851 [0.00247 =4.0T 10.000 2.59309 0.00445 =-3.83 19,000 1.53102 0.00967 -2.82
5.600 1.6082€ 0.002%1 ~-4.00 10.200 1.592T9 0.00455 -3.81 19,200 1.52508 0.00982 -2.79
5.700 1.60801 0.00285 ~-4.00 10.400 1.89127 0.00485 -3.80 19.400 1.527I0 0.009%6 -2.78
5.800 1.60775 0.00258 =-4.00 10.600 1.59033 0.00475 =3.79 19.600 1.5250S 0.01011 -2.71
5.900 1.6074S 0.00282 ~-3.99 10,800 1,58937 0.00485 ~3.78 19.800 1.5230% 0.01026 -2.6€
6.000 1.60723 0.002€6 =-3.99 11.000 1.t58839 0.00485 ~3.77 20.000 1.52099 G0.01040 -2.62
€.100 1.6063€ 0.00270 -3.9% 11,200 1.28739 6.00505 =-3.75 20.500 1.51669 0.01079 -2.51
6.200 1600669 0.00274 <-3.98 11400 1.28638 0008135 =374 21.000 1.510280 8401118 '=2.3%
€.300 1.€6641 0.00279 <=3.98 11.600 1.58%34 0.00525 =3.73 21.500 1.50451 0.011%8 -2,28
64400 1.60613 0.00283 -3.98 11,800 1.58426 (0.00535 =3.71 224000 1.49861 0.01200 -2.12
€.506 1.60535 0.00287 =3.98 12.000 1.%8319 0.00545 -3.70 22.500 1.49251 0.01243 -1.98
€.600 1.€0556 0.00281 -3.97 12.200 1.£8209 0.00556 -3.68 23.000 1.48€T8 0.01288 -1.87
6.700 1.60526 $.00295 -3.97 32.400 1.58037 0.00586 =3.87 23,500 1.47962 0.01334 -1.6€
€.800 1.60437 0.00200 =-3.97 12.600 1.57983 0.00577 ~3.€5 24,000 1.47283 0401382 -1.48
6.906 1.604866 0.00304 =-3.9€ 12.800 1.5786€ 0.00588 <~3.63 24,508 1.46E80 0.01431 -1.29
7.000 1.60436 0.00308 -3.9€ 13,000 1.57748 0.00598 =-3.62 25.000 1.45852 0.81482 -1.09
7.100 1.60405 0.002312 -3.9€ 13.200 1.57627 0.00609 -3.68 25.500 1.45098 0.01535 =-0.88
7.200 1.60373 0.00317 -3.9% 13.400 1.€7504 0.C0€20 =-3.58 26.000 1.44316 0.04591 -0.€5
7.300 1.66341 0.00321 -3.95 13,600 1.£5737¢ 0.00631  -3.5€ 26,500 1.43507 G.01648 -0.40
7.400 1.6030S 0.00326 -3.95 13.800 1.£57252 0.00642 -3.54 27.000 1.42868 0.01708 ~-0.1%
74500 1.60276 0.00330 =3.94 144000 1.57122 0.C00€ET <3.52 274500 1.4179% 0.017780  0.15
7.600 1.60243 0.002%% -3.94 144200 1.56931 0.00664 =3.50 28.000 1.40897 0.01835 0.45
7.700 1.60209 0.00333 -3.93 L4.480 1.56857 0.00676 <~3.48 28,500 1.39%63 0.01302 0.77
7.800 1.60175 (0.003I3 ~-3.93 14.600 1.56720 0.00687 =-3.4€ 29.000 1.38995 0.01973  1.11
7.900 1.60141 0.003%8 -3.93 14.800 1.56582 0.00€39 =-3.4% 29.500 1.37%96 0.02047 1.4%
8.000 1.6010€ 0.00352 -3.92 15.000 1.56441 0.00710 =~3.42 30.000 1.36%47 0.02i2: 1.83
84100 1.60070 0.00287 -3.92 15.200 1.£6238 0.00722 ~3.40 30,500 1.35865 0.02205 2.31
8.200 1.6003% 0.00381 ~-3.91 15,400 1.56152 0.0073&% -3.37 31,000 1.34782 0.02290 2.77
8.300 1.59998 0.00386 -3.97 15.600 1.£26004 0.0074€ =-3.3% 31.500 1.33%7% 0.02380  3.28
8.6400 1.59961 0.00370 -3.99 15.400 1.t£545L 0.00758 -3.32 32.000 4.32761 0.02474 3.7%
8.500 1.59924 0,00375 -3.9T 16,000 4.55701 0.00770 =~3.31 32.500 1.31100 0.02573  4.3E
8.600 1.5988€ 0.00279 -3.90 164200 1.5554€ 0.00782 =3.27 33.000 1.29787 0.02678 4,97
84700 1.59848 0.00384 ~3.8% 16,400 1.55388 0.00735 -3.24 33.500 1.286421 0.02788 5.3
8,800 1.59810 0.0C389 -3.8¢ 16.600 1.55228 (0.00807 -3.22 344008 1.26€98 0.02306 6.35
8,906 1.59770 0.002333 -3.88 164800 1.55065 0.00820 <-3.19

#In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison,

For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.7. The

number of digits with an overstrike are not relevant to accuracy of the data.
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3.8. Sodium lodide, Nal

Refractive index data of Nal are available only for
a single line, mean of sodium D lines, reported by Spang-
enberg [45] in 1923. The reasons for such scantiness of
data are probably the difficulties in crystal growing and
sample preparation. It is fortunate that the essential
parameters for constructing a dispersion equation of
Nal are available through the literature, as listed in
table 3. Using the values from table 3 and the available
value of n:

€:=17.28,
€uv=3.01,
Ay=0.170 um (averaged value of 5 peaks),

Ar—86.21 pun,
n=1.7745 for \=0.5893 um,

the adjustable parameter A4 of eq (13) is computed to be
1.478. This leads to the dispersion equation for Nal at
293 K in the transparent region, 0.25-40.00 um.

1.532A2 +
—(0.170)*

4.27)2
A2—(86.21)%°

n?=1.478+1 37

where n is in units of um.

No experimental data on dn/dT for Nal are available,
but, with our empirical findings, reasonable estimations
on dn/dT can be made by a formula constructed by
using the predicted parameters of table 5,

J. Phys. Chem. Kef. Data, Vol. 5, No. 2, 1976

2nd£—i7g=-— 13.65 (n*—1)+0.57

9.246\° + 247.66)\1
{A2—-0.05198)2 = (A2—7432.16)%"

38)

where dn/dT is in units of 10-3K-'and A in pm.

Equations (37) and (38) were used to generate the rec-
ommended values. Since these equations were derived
from the available data on the thermal linear expansion,
the dielectric constants, the wavelengths of absorption
peaks, and the empirical parameters, the accuracies
of the generated values are controlled by the un-
certainties of these component properties. In order to
properly use the recommended data table, we have
carefully reviewed each of the correlated properties
and set up the following criteria that the readers should
follow.

For refractive index:

Wavelength range Meaningful Estimated
(um) decimal place  uncertainty, *

0.25- 0.40 2 0.02
0.40- 1.00 3 0.005
1.00-20.00 2 0.01

20.00-40.00 2 0.02

For dn/dT:

0.25- 0.35 0 >1
0.35-30.00 1 0.8

30.00-40.00 0 >1



REFRACTIVE INDEX ‘OF ALKALI HALIDE*

TABLE 33. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR Nal AT 293 K* ’

409

2.700

=5.05 "

- o 9T A i .~dn/d\  dn/dT by -dn/d)\ - dn/dT
lﬁn n gﬂx 13’35(1{.1 pm n pm~t 107 K- um n pm™ 109K+
0.250 2.08330 4.713C0 €7.E€ 0.550 1.78091 0.18284 <~4.38 2.750 1.73538 0.002i5 =5.05
0.252 2.07103 %.498%5 57.0¢ 0.560. 1.77914 0.17211 ~4.41 2,800 1.73527 0.00210 - ~5.05
0,254  2.06230 4.29888- 48.75 0.570 1.77747 0.1622Z3 -4.45 2.850 1.73517 0.00206  -5.05
0.256 2.05388 4.11T€E0 42.0% D.580 1.77589 0415311 <448 2.900 1.7350€ 0.00202 -=5.05
04258 Z.04585 3.93€03 36459 0,590 1477460 0.14468 <4450 24950 1,7349E 0.00198 -5.05
0.260 2.038i4 3,77i23 32.0€ 0.600 1.77300. 0.13€87 <-4453 3.000 1.73487 9.00195 -5.05
1.262 2.03075 3.61€32 28.27 0.620 1.77040 0.12289 -4.58 3.050 1.73477 0.00192 -5.0
04264 2.02367 3.47053 25.0€ 0.640 1.76807 0411079 -4.62 34108 1.73467 0.00189 -5.0
0.266 2401687 3.33716 22431 0,660 1.76596 0410025  <4.€5 3.150 1.73458 0.00187 =5.05
0.268 2.01033 3.,20357  19.94 0.680 1.76405 0.09104 <~4.68 3.200 1.73449 0.00185 ~5.0
0.270 2.00405 3.08119 17.8¢ 0.700 1.76231  0.082%4 ~4.71 3.250 1.73440 0.00183  -5.05
0.272 1.99800 2.9€£49 16.08 D.720 1.76072 0.07580 4474 3.300 1.73430 0.00181 -5.0!
6.27% 1.99218 2.85600 14e4S 0.740 1475927 0.06946 =47E 3.350 1.73421 0.80188 <~5.05
0.276 4.98857 2.75228 13.09 De?760 1.7573% (0.06382 -4.78 3400 147321E 0.00178 -5.05
04278 1.98117 2.65393 11.8 04780 1.75€72 0.05878 =4.80 3.450 1.7340%6 0.00177  -5.0%
0.280 1.97595 2.56060 10.71 0.800 1.75559 (0.05429 -4.81 3,500 1.73395 0.00176 ~5.0%
0.282 1.97092 2.4719 9.7 0.820 1.75454 0.05024 =4.83 3.550 1.73386 0.00175 -5.04
0.28G 41.9680F 2.387€5 A.A1 0.A&0 1.75357 D.0LEEQ <L.AE 3.600 4.73377 0.00175 <-5.08L4
0.286 1.96137  2.307t6 7.98 0,860 1.75268 0.04323 -4.85 3.650  1.7336€ 000174 -~5.04
0.288 1.95683 2.2310 7.2 0.880 1.75184 0404031 <487 3,700 1,.73360 . 0.00174 -5.00
0.290 1.95244 2.1%5832 6.55 0.900 1.75106 0.03759 -4.88 3.750 1.73351  0.00173 -5.0%
0,292 1.94820 2.08892 5.93 0.920 1.75033 . 0.03512 -4.83 3.800 1.73342 0.00i73 -5.04
04294 1.94408 2.02268° 5.35 0.980 1.74966 0.03287 -4.89 3.850  1.73334 0400173 <5.04
0296 1.94010 1.95943  4.83 0,960 1.74902 0.03081 ~4.90 3.900 1.7332F  0.00173 -5.84
0.298 1.93625 1.8989 430 0.980 1.74842 0.02832 =-4.91 34950 1.7331€ 0.00173  -5.04
0.300 1.93251 1.84118 3.89 1.000 1.74786 0.02713 =4.92 4,000 1,73308 0.00173  <=5.04
0.305 1.92364 1.70727 - 2.91 1.050 1.74660 0.02344 ~4.93 4,058 1.7329S 0.00173 ~5.0%
0.310 1.91541 1.58888 2.09 14100 1.74551 0402036 =495 40100 1.73290 0.0017% = -5.0%
06315 1.90775 1.47827  1.48 1,150 1.74455 0.01782 <-4.96 4,150 1.73282 0.00174 -5.0%
0.320 1.90861° 1.373S7 0.80 1200 1.74372 0.01570 <-4.97 4,200 1.73273 0.00175 -5.0%
0325 1.89394 1.29073 0.2% 1250 1.74298 0.01381 =4.9E 4.250  1.73264  0.00175  =5.04
0,330 1.88769 1.20347 ~0.15 1.300 2474232 0.01240 =498 44300 1.7325€  0.00176 _~5.0%
0.335  1.88183 1.13530 =0.5%4 1350 174473 001111 =49 4¢350 1.73247 - 0.00176 <=5.04
0.340 1.87633 1.0€741 <~0.88 1,400 1.74121 0.01001 -5.0 4.400 1.7323€ 0.00177 -5.04
0.345 1.87115 1.00513 -1.18 1450 2.74073 0.00806 =5.0 4.450 1.7322% 0.00177  ~5.0%
04350 1.86627 0.94787 <1445 1.500 1.74030 0.00823 -5.01 44500 1.73Z20 0.00178 =-5.03
0.355 1.8616€ 0489511 <-1.63 14558 1.73991 0.00751 -5.01 4,550 1.73211 0.00i79 <5.03
'0.360 1.85731 0.84€40 ~-1.91 1.600. 1.73355 0.0068S ~=5.0 44600 1.73202 0.00180 <-5.03
0.365 1.85319 0.80133 -2.18 1.650 1.73922 U0.00633 -5.02 4,650 1.73193 0.00181 ~5.03
0.370 1.84923 0.75958 =-2,28 1,700 1.73891 0.00585 ~5.02 44700 1.73184 0.00182 =5.03
0.375 1.84559 0.72881 =-2.4& 1,750 1.73863  0.00542 ~5.03 4.750 1.73175 0.00182 -5.03
0.380 1.84208 0.68477 =2.59 1,800 4.73837 0.00504 ~-5.03 4,800 1.7316€ 0.00183 ~-5.03
0.385 1.83874 0.65120 =-2.72 1.850 1.73813 0.00470 =5.02 40850 1.73157 0.00184 -5.03
00390 1.83556 0.61389 <-2.84 1.900 1.73790- 0.00440 =-5.03 42900 1.7314¢8 0.00185 -5.02-
0.395 1.83254 0.5506 -2.9% 1.950 . 1.73768 0.00413 -5.¢0 40950 1473138 0.00186 - -5.07F
0.400 1.82965 0.5€330 =-3.0€ 2.000 1.73748 0.00389 -5.03 5.000 1.73125 0.00188 <5.03"
0.610 1.82427 0.513&7  -3.24 24050 1.73729 0.00368 -5.0%4 5¢100 1.73i10 0.00190 =5.03
0.420 - 1.81936 0.4€992 ~3.41 2,100 1.73712 0.00348 -5.0% 54200 1.73091 0.00192  -5.02
0.430 1.81486 0.43119 <3.5% 2.450 41.73898 0.C0331 -5.0%L" 6.300 1.73072 0.00184 -5.02
Q44D 1.81072 0.39676 <3.€E 2,200 1.73678 0.80315 -5.04 S.400 .1,73052 0.00197 <5.02
0.450 1.80631 " 0.36602 =~3.77 2.250 1.73663 0.00301 -5.04 5.500- 1.73032 0.00208 -5.02
0.460 1.80333 0.33848 ~3.88 24300 1.73648 0.00288 -5.04 5.600 1.73012 0.00202 <-5.62
0.470 1.800I3 0.31373 -3.9% 2350 1.73€34 0.00276 =-5.0%4 5.700 1.72892 0.00205 -5.01
8.480 1.79711 0.29141 -4.62Z 2.400 1.73€21 0.00266 =-5.04 5.800 1.72571 '0.00208 <5.01
0.490 1.79430 0.27122 ~4.03 2.450 1.73808 ° 8.00256 ~5.0% 5.900 1.72350 0.00210 <-5,.01.
0.500 1.79168 0.2529L =4.1% 20500 1.33595 0.00248 =-5.04 6.000 11,7282 0.00213 ~5.01.
0.510 1.78923 0.22€26 ~4¢2( 2550 1.73583 0.00240 ~5.04 6100 1,72508 0.00216 =-5.01.
0.520° 1.78635 0.22108 <~4,2% 2.600 1.73571 0.00233 -5.0% 6.200 1.72886 0.00213 ~5.00
0e530 - 1.78481. 0.20720 =430 2.650 1.73560 0.00Z26 =5.05 6,300 1.72864 £.00222 <=5.00°
Da540. 1.78280 0.19450 -4.3% 1.73548 0.00220 6.400 1.72842 0.00225. =5.00

.J. Phys. Chem. Ref. Data, Veol. 5, No. 2, 197¢
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TABLE 33. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR Nal AT 293 K (continued)*

—dn/dx dn/dT A -dn/d)\  dn/dT by -dn/dy  dn/dT

u);n n Cgms 108K ym n -t 10 K™ pm n pm™ 10 K-

6500 1.72815 0.00228 =-5.00 11,400 1,7129¢ 0.00398 -4.82 19.800 1.66503 000762 -~4e0S

€.600 1.72796 0.00231 -4.93 11.600 1.71219 0.(0405 -4.81 20000 1.66350 0.00772 -4.06

6,780 1.72773 0.00234 <~4.99 11.800 1.71137 0.00413 -4.80 20.500 1.65957 0.00798 -3.99

€.800 1.72743 0.80237 -4.99 12.000 1.71054 0.00421 <~4.78 21.008 1.65552 0.00824 -3.91

6.900 1.72725 0.00240 <4.93 12,200 4.70969 0.08428 =477 21.500 1.65133 0.00851 -3.83

7.000 1.72701 0.08213 -4.98 12,400 1.70882 0400436 =4.7€ 22,000 1.€4701 0.00878 =3.75

7.100 1.72677 0.00247 =4498 12.600 1.70794 0.C0&44 <-4,7% 22500 1.,€4255 (.00906 ~-3.€€

7.200 1.72652 0.002%0 -4.98 12,800 1.70705 0.00452 <-4.74 23.000 1.63795 0.00935 =-3.57

7.300 1.72627 0.002F3 -4.98 13,000 1.30€14 0.00460 ~4.73 23.500 1.63320 0.009€5 -3.47

7.400 1.72601 0.002%6 -4.97 13,200 1.70521 0.00467 -4.71 24,000 1.62830 0.00395 -3.37

7500 1.72575 0.002€0 ~4.97 13.400 1.70427 0.00475 ~4.7C 24,500 1.62324 0.01028 -3.2€

7.600 1.72549 0.002€3 ~4.97 13,600 2.70331 0.00483 -4.69 25.000 1.61803 0.01058 =-3.15

Te700 1472523 0.002€6 =~4.9¢ 13800 1470233 0«G0432 <4467 254500 1.6126€ 0.01091 =302

7.800 1. 7252 0.00270 ~-4.9€ 14,000 1.70134 0.00500 ~4.EE 26,000 1.60712 0.01125 -2.90

7.900 1.72469 0.00273 -4.9€ - 144200 1.70034 0.00508 -4.65 26,500 1.60141 0.01160 -2.7E

8,000 1.72441 0.00276 <~4.96 14,400 1.€9931 0.00516 -4.€3 27.000 1.59%52 0.01195 -2.62

8.200 4.72h14 0.00280 -4.95 14.600 31.69827 0.00524 -4.62 27.500 4.58045 ©€.02232 -2.47

8.200 1.72385 0.00283 -4,95 14,800 1.€9721 0.00533 ~4.60 28,000 1.58320 0.01270 -2.31

8.300 1.72357 0.00286 ~4.95 15.000 1.€9€14 0.00541 -4.59 28.500 1.57€75 u.uu_gg -2.1%

84400 1.72328 0.00290 -4.9% 15.200 1.€9505 0.00550 <-4.57 29.000 1.5701C 0.01349 -~1.9E

8.500 1.7229% ©0.00293 ~-4.9% 15,400 1.€9394 0.00558 <4.5% 29.500 1.5632% 0.01381 =1.77

8.600 1.72270 0.00297 =-4.94 15,600 1.€9282 0.805€67 ~4.54 30,000 1.5561€ 0.01434 +1.57

8,700 1.72240 0.00200 =4.93 15.8008 1.€9168 0.00575 =~4.52 304500 1.54891 0.01478 <-1.3€

8.800 1.72210 0.003C4 -~-4.93 16.000 1.€9052 0.00584 <-4.50 31.000 1.54141 0.01524 -1.14

8.900 1.72179 0.00307 -4.92 16.200 1.€8934 0.00593 -4.49 31.500 1.53367 0.01572 <=0.50

94000 1.72148 0.00311 -4.927 16.400 1.68515 O0.00601 -4.47 32.000 1.52568 0.01621 -0.85

9.100 1.72117 0.00314 ~-4.92 16,600 1.€8€33 0.00610 =~4.45 32,500 1.51745 0.01672 <=0.38

9.200 1.72085 0.00318 -4.91 16.800 1.68570 0.00€18 ~4,43 33.000 1.5089€ 0.01725 -0.1C

9.300 1.72053 0.00324 -4.91 17.000 1.6844E 0.00€28 -4.41 33.500 1.50020 0.01780 D.19

9.400 1.72021 0.00325 -4.91 17,200 1.68319 0.00€37 =-4.35 34,000 1.4911€ 0.01837 0.51

9.500 1.71588 0.00328 -4.9T 17400 1.,68191 0.00€46 ~4.,37 34,500 1.48187 0.018%6 0.8%4

9,600 171955 (0.00232 ~4,9C 17.600 1.€8061 0.00€E€ ~-4.3%  35.000 1.47219 0.019%8 - 1.20

9.700 1.71922 0.00335 -4.8% 17.800 1.,€792% 0.00665 <4433 35.500 1.46224 0402023 1.58

9.800 1.71888 0.00339 <~4.89 18.000 1.€7795 0.080674 ~-4.31 36.000 1.4519€ 0.020S0 1.S8

8.900. 1.71854 0.00343 -4.89 184200 1.€765%9 0.00684 -4.28 364500 1.44133 0.021€ 2440

10.000 1.71820 - 0.00346 -4.8F 18,400 1.€7521 0.C0693 <4.2€ 37.000 1.4303% 0.02233 2.85
10.200 1.71750 0.003%3 -4.87 18.600 1.€7382 0.00703 =424 37.500 1.41900 0.02310 3.34
10,400 1.71678 0.003€1 <-4.8€ 18.800 1.67240 0.00712 =-4.21 38.008 1.4072% 0.023S8 3.8%
10.600 1.71606 0.00368 =-4.8€ 19.000 1.€7097 0.00722 -4.19 38,500 1.39 n.nzm 440
10.800 1.71531 0.008375 =-4.85 19.200 1.€6951 0400732 =~4.1E 39.000 1.38250 0.025€2 4,96
11.000 1.74455 0.00383 -4.8% 19,400 1.€6804 0.00742 <=4e1k 39.500 1.3694€ 0.026E5 5.61
114200 1.71378 0.00390 ~-4.83 19.600 1.€6€55 0.00752 -4.11 40,000 1.35595 0.02752 6.27

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.8. The
number of digits with an overstrike are not relevant to accuracy of the data,
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3.9. Potassium Fluoride, KF

Potassium fluoride is not a suitable material for optical
components beacuse of its hygroscopic character and
the difficulty of growing crystals. However, it is an in-
teresting subject for basic research and scientific
studies because of its simple crystal structure and its
transparency in the ultraviolet region. The wavelengths
of the characteristic absorption peaks and the electrical
properties have been studied by many investigators.
Listed in table 3 are a few important results which were
used in out analysis of data.

The refractive index of KF has not been extensively
measured. Among the five sets of refractive index data
found in the literature, three were measured for a single
spectral line, the sodium D line, one for the melt, and
one for a limited spectral range from 0.21 10 0.58 um.

Upon careful examination of the available data,
we found the following: (1) Kublitzky’s values [50] are
reported 1o the fourth decimal place, although the ac-
curacy is one unit in the third decimal place. We have
used his reported values as the basis of our work. {2)
Resulis of Spangenbery {45] and of Wulll [87] arc in-
consistent, although the same experimental method was
used. The discrepancy cannot be accounted for by the
temperature difference, because dn/dT (about —1.2 X
10-5K-? [18]) is too small to account for such a big
deviation, about 0.0019, in £ nor can the discrepancies
between the results of Kublitzky and those of Wulff
be accountcd in this way. (3) There are no dr/dT data
available.

Since the data of Kublitzky were obtdined at a tempera-
ture of 330 K, they had to be reduced to 293 X. Since no
dn/dT data was available, the empirical parameters
in table 5 were used to consiruct the following expression
for dn/dT in units of 10-5 K-, valid in the temperature
range 293 =50 K:

d
2nd~;,.=—10.44 (r2—1)—0.08

L2465\ 16790\ 40
(x*-0.01588)2 T (ne—2657.40)2° &9

where A is in units of um. The dn/dT values calculated
by eq (39) for the visible region are about —2.0X
10-5K~1. Compared with Tsay’s [18] value, our value is

“.' Phys. Chem. Ref. Data, Vol, 5, Neo. 2, 1974

about 0.8 X 103K~ too large, but there is no direct
experimental evidence to substantiate either one of the
predictions. However, since the dn/dT formulas con-
structed by our empirical parameters lead to predictions
for the material in agreement with experimental data,
we have reason to believe that eq (39) gives reasonable
dn/dT value for KF. By use of this equation, Kublitzky’s
values were reduced to 293 K.

A dispersion equation of KF at 330 K was proposed
by Radhakrishnan (48] on the basis of Kublitzky’s
measurements. Since the wavelength of the fundamental
phonon was not known then, the adjustable constants
in his equation were chosen to fit the data without
reference to the infrared absorption peak, as shown in
table 39. With the available information in table 3,
the least-squares fitting of the reduced data to eq (10)
led to our dispersion equation for KF at 293 K in the
transparent region, 0.15-22.0 pum.

0.29162\2 3.60001\2

ne= 155083 + 3 0.126)% T AP (51.55)®

(40)

where X\ is in units of pm.

Equations (39) and (40) are used to generate the recom-
mended values. Since more decimal places than needed
are given to the property values for the purpose of tabular
smoothness, the readers are advised to follow the criteria
given below in order to use the recommended values
properly.

For refractive index:
Estimated

Wavelength range

Meaningful

(um) decimal place  uncertainty, ==
0.15- 0.18 2 0.05
0.18- 0.21 3 0.005
0.21- 1.00 3 0.002
1.00~ 6.00 3 0.004
6.00-14.00 3 0.008
14.00-22.00 2 0.05
For dnldT:

0.15-17.00 1 0.5
17.00-22.00 1 0.9
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TABLE 3¢. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR KF AT 293 K ¥

-dn/dx dn/dT A -dn/dx  dn/dT A -dn/d\ . dn/dT
'}n n W“-’ 10 K- e n Wn-l 10-5 K- um n Hm‘l 105 K-
0.150 1.59417 9.92854  3.8€ . 0.270 1.38€32 0.27734 <=2.0% 0.700 1.36072 0.01129 -2.33
04152 1.57574 8.5485%  3.0€ 0.272 1.38€37 0.26928 =-2.0€ 0,720 1.36050 0.01042 -2.33
00154 1455979 7.43ES0 2,42 D.274 1.38%534 0.26146 <-2.07 0.748 1.36030 0.00985 <-2.33
0.156 1.54586 6.52809 1.8C 0,276 1.38533 (0.25395 =-2.07 0.760 1.3601Z2 0.00896 -2.33
0.158 1.53358 E.77%48  1.44 04278 1438433 (0.24€74 =2.08 0.780 1.35994 0.00834 -2.33
0.160 1.52268 G5.14E14  1.07 0.280 1.38434 0.23982 -2.08 0.800 1.35978 0.00779 -2.3%4
0,162 1.51293 4.611S2 0.7% 0.282° 1.38387 (0.2321€ -2.09 0.828 1.35963 0.00730 -2.3%
0.164 1.50418 4.15€81 Q.48 0.284 1.38341 0.22€77 -2.10 D.840 1.3594% 0.00685 -2.3%
0.166 1.4962€ 3.7€526 0.24 0.286 1.3829¢ 0.220€2 =-2.10 0.860 1.3593€ 0.00645 -2.3%
0.168 1.48308 3.42T94  0.03 0.288 1.38252 0.21470 -2.11 0.880 1.35323 0.00609 -2.3%
0.170 1.48253 3.12887 ~-0.15 04290 4438210 0.20900 -2.11 0.900 1.35911 0.00576 =-2.3%
0.172 1.47654 2.87027 =0.31 0.292 1.38169 0.20351 -2.12 0.920 1.35900 0.00546 -2.3%4
0.174 1.47103 2.64116 =-0.4E 0.294 1.38129 = 0.19822 =-2.12 0.940 1,35889 0.00513 -2.3%
0176 1046535 2.437398 -0e56 04296 14308090 0419312 -2443 0960 1435735 0400455 -243%
0.178 1.46126 2.25700 =-0.6¢ 04298 1.38051 0.18820 =-2.13 0.980 1.35370 0.00472 -2.34
0.180 1.45631 2.09E11 -0.80 0.300 1.38014 0.1834€ -2.13 1.000 1.35860 0.00452 -2.3%
8.182 1.45287 1.94970 0,89 04305 1.37925 0.17231 =-2.1% 1.050 1.3563C 0.00408 =-2.3%
0.184 1.44911 1.81862 «0.97 0.390 4.378L2 0.46209 -2.1% 1.108 1.35818 0.PD3T3I <2.3%
0.186 1.44558 1.70006 ~1.0% 0.315 1.37763 0.15269 -2.1E 1.150 1.35802 0.0034% -2.3%
0.188 1.44230 1.59247 <1.12 0.320 1.37689 0.14404 -2.17 1.200 1.35785 0.00322 -2.3%
0.190 1.43921 1.49455 =-1.18 0,325 1.37619 0.13€0€ =2.18 1.250 1.3576% 0.003G3 -2.35
0.192 1.643631 1.40517 ~-1.2% 0.330 1.37553 0.128€8 -2.1F 1.300 1.35755 0.00288 -2.35
0.194 1.43359 1.322338 =-1.30 0,335 1.374390 0.12185 -2.1% 1.350 1.35740 0.00278 =-2.35
0.196 1.43102 1.24634 -1.3% 0.340 1.,37431 0.11551 -2.20 1.400 1.35727 0.002€6 =2.35
0.198 1.42859 1.17933 -1.39 0.345 1.37375 0.10962 -2.21 1.450 1.35714 0.002%8 -2.3%
0,200 1.42630 1.11573 -1.4k 0.350 1.37321 0.10414 -2.21 1,500 1.35701 0.00283 -2.3%
06202 1.42412 1405€39 =1.48 06395 1437270 0.09906 =2.22 1550 1435689 0400248 <-243%
0.204 1.4220€ 1.002€3 ~-1.51 0.3€0 1437222 0.09427 =2.22 1,600 1.3567€ 0.002% <-2.3%
0,206 1.42011 0.9%223 =-1.55 0.365 1.3717€ 0.08S82 =-2.23 1.650 1.35€64 0.00242 -2.3%
0,208 1.41825 0.90541 =1.58 0.370 1.37132 0.08565 =-2.23 1,700 1.35652 0430240 -2.3%
0.240 4.41648 0.864€6 -1.61 0.376 1.37050 0-08175 -2.2% 1.750 41.35€40 0.002%0 -2.3%
0.242 1.41480 0.82126 -1.€%4 0.380 1.37050 ©0.07809 =-2.2&% 1.800 1.35€28 0.00233 -2.3%
0e214 1.41320 0.78336 <~1.67 04385 1+37012 0.07465 =-2.24 1.850 1.3561€ 0.00240 =~2.3%
0.216 1.41167 0.747S6 =-1,69 0.320 1.3697€ 0.07142 -2.2% 1.900 1.35€04 0.00241 -2.3%
0.218 1.41021 0.71478 =1.72 0.395 1.36941 0.06838 <=2.2% 1.950 1.35£92 0.00242 =2.3%
0.220 1.40881 0.683€9 -1.7& 0.400 1.36907 0.06552 -2.2EF 2.000 1.35580 0.00243 -2.3%&
0,222 1.40747 0.65451 -1.7€ 0.410 1.36844 0.06027 =-242€ 2.050 1.35568 0.002%5 -2.3%
0.224 1.40619 0.62709 =-1.78 0,420 1.36787 0.05558 <-2.27 24100 1.35555 0.002%8 -2.3%
04226 1.4049€ 0.60128 <-1.87 0.430 1.36733 0.05139 -2.27 24150 1.35543 0.00250 ~2.3%
0.228 1.40378 0.57697 -1.82 0.440 1.36€84 0.047E2 -2.28 2,200 1.35530 0.00283 -2.3%
0.230 1.40265 0.55405 -1.83 0,450 1.36638 0.04423 -2.28 24250 1.35518 0.00256 -2.3%4
0.232 1.,40157 0.53241 =-1.85 0.4€0 1.36595 0.04116 =-2.28 2,300 1.35505 0.00259 -2.34
0.234 140052 0.51195 <-1.87 0.470 1.36555 0.03638 =-2.2% 24350 1.35492 0.002€2 -2.33
0.236 * 1.39952 0.49260 -1,88 0.480 1.36518 0403585 =228 24400 1435478 0.00266 <-2.33
0238 1439855 Cetr 7428 -1+89 0.430 136484 0.03355 -2.2% Tet50 135465 0.00269 =233
0.240 1.39762 0.45681 -1.91 0.560 1.36451 0.03145 -2.3C 24500 1.35t¢51 0.00273 -2.33
0.242 1.39672 O.4404% =-1.92 0.510 1.36421 0.02953 =~2.30 24550 .1.35438 0.00277 =2.33
0.244 1.3958€ 0.42480 ~-1.93 0.520 1436232 0.02776 =-2.30 2.600 1.35424 0.00281 -2,33
0.246 1.39502 0.4093% -1.9% 0.520 1.36365 0.02615 =-2.30 2.650 1.35410 0.00285 =2.33
0.248 1.39427 0.3¢581 -1.GE 0.540 1.36240 D0.024€6 -2.31 2.700 1.3539% 0.00283 -2.33
0.250 1.39344 0.38236 <-1.97 0.550 1.36316 0.02328 -2.31 2,750 1.35281 0.00233 -2.33
0.252 1.39269 0.3€955 -1.98 0,560 1.36293 0.02202 =-2.31 2.800 1.35366 0.002%98 -2.32
0.254 1.23313€ 0.3¢736 -1.99 0.570 1.36272 0.02085 =-2.31 2.850 1.35351 0.003§2 -2.32
0.256 1.39126 0.34570 =-2.0¢ 0.580 1436251 0401976 =-2.31 2,900 1.3533€ 0.00306 =~2.32
0.258 1.39058 0.334%8 -2.01 0.590 1.36232 0.C1875 =2.32 24950 1.35320 0.00311 -2.32
0.260 1.38992 0.32387 -2.07 0.600 1.36214 0.01782 =~2.32 3.000 1.3530F 0.00315 -2.32
0.262 1.38928 (.31382 -2.02 0.620 1.36180 G0.01614 =-2.32 3.050 1.35289 0.00320 -2.32
U.2€4 1.3886€ 0.30412 =2.03 0.640 1.36143 0.C14E8 =~2.32 3.100 1.35273 0.00324 =-2.32
04266 1.38806 0.2S484 =-2.0% 0.660 1.36121 0.01340 =2.32 34150 1.3525€ 0.08329 =2.3Z
0.268 1.38748 0.285S6 ~2,0%F 0.680 1.360395 0.01228 =~2.33 3.208 1.25240 0.0033% -2.31
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TABLE 36, RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR KF AT 298 K (contfnued)*

Py ~dn/ax dn/dT A . ~dn/d}  dn/dT A a -do/dx  dn/dT
Y T um=~t 10~5 X frosy pm=t 10-5 K= um ot 10-5 gt
30250 1435223 0e003TE -2.3L 60200 133781 0000648 ~Z.3E 11,800 1,2849€ 0401388 -1.4€
3,300 1.3520€ B.063L3 2,31 6.300 1.3371€ G, 00653 =-2.17 12,0008 1.2761% 6.G1421 ~1.45
2,350 1.35189 0.003KE -2.33 6o408 1336543 (.00671 =243 124200 1.27€2€ 0.01453 -1.41
3,400 1.35171 C.003%T2 -2,3% 6¢500 1.33582 00068z <-2.1€ 124400 1.2733% 0.01486 ~1.3E
3.45¢ 103515 0.003E7 -2.31 64600 1.33513 0.GDESI -2.4F 12,600 1.27033 §.01520 ~1.32
3.500 1.3513E 0.003E -2.3% 6.700 1.33453 0.00705 -2.4% 120800 1.267Z€ 0.0155k -1.27
3.55¢ 1.35117 G€.003E7 =-2.3% 64800 1433372 0.60716 =2.13 13,000 1.26412 0.01589 -1.22
3,606 1,350 0.,00372 -2.3C 64900 1.33200 0.00728 =2.43 13,208 1.26090 0.81624 ~1.47
Te05C 1435680  0.00877 23T T«0C0 1433226 0.00740 ~-2.12 13,4008 1.25762 001660 -1.17
3,706 1.35061 G.00382 =2.3C 7100 1.33157 0.007%2 =2.11 13,600 1.2542€ 0.816G7 -1.0€
3.75¢ 1.35042 £.003E7 <=2.30 7.200 1.3307€ 0.00763 <2.1f 13.800 1.25083F 0.0173&% ~-1.0¢
3,800 1.35022 0.00392 =2.30 7e300 1.32939 0.00775 -2.0% 144600 1.24732 0.01772 -0.94
3.856 1.35083 0.00397 -2.2¢ 7o400 1432921 0.00787 ~2.0% 140200 1.24374 0.01831 <0.83
3.900 1.34983 0,00482 ~-2.2% 7.500 1.32842 0.00755 ~-2.0% 14,400 1.24008 0.018E1 -D.82
3.95) 2,34963 0.00467 ~2.2€ 7.600 1.,32781 ©.00811 =2.07 14.600 1.23€33 0,01891 -0.75
4,000 1.34942 0.00412 <2.29 7.700 1.32€76 0.00823 =2.0E 14,800 1,23Z51 0.01332 -0.€%
4.05¢ 1.34921 6.00417 <-2.2% 7.800 1.32596 0.C0835 =-Z.0% 15,500 1.22861 6.01374 -0.61
4,100 1.36908 6.004Z2 ~2.28 7.900 1.32512 0.008%8 =-Z.0% 15,200 1,22461 0.02017 <-0.53
4450 1.34879 0.00427 -2.28 8.000 1.32427 0.00660 =-2.0%F 15,400 1.22054 0.020€1 -0.4€
4,200 1,34656 ©0.00432 -2.28 84100 1.32240 0.00872 =-2.0% 15.600 1.21€37 0,02185 -0.38
k250 1.34836 0,00437 <=2,2F 8,200 $.32252 0.00885 -2.0%1 15.800 1,24%11 0.02151 -0.29
4,300 1.348ILk D.ONLLID -2.2F £.306 4.32483 0.€0837 -2.00 26,000 1,Z077€ 0002138 <~0.23
44350 1034792 0.00468 =-2.27 B.400 1.32073 6.00910 =-1.99 16.200 1,20332 0.02246 -0.11
4400 1,38780 0.004%3 -Z.27 8,500 1.31981 0.00922 <-1.98 16.400 1.19878 0.0229% -0.02
4,456 1.347R€  B.004E8 =~2.27 8.600 1.31888 0.06935 <=1,97 16,600 1.19%14 9.0234&  0.0%8
4500 134723 0.604€3 ~2.27 84700 1.31796 0400948 -1.9E 16.800 1,18340 0.02395 Q.18
4.55¢ 1,34700 B.904€8 ~2.27 8,800 1431699 0.00961 =-1.9% 17.000 1.1845€ 0,024ké  0.29
4600 1.34677 D.00474 <-2.2E 8,900 1.31€02 0.00574 ~1.9% 17,200 1.17961 0.02501  0.4%
4.650 1.345€53 0.00475 ~2.28E 3,000 1.31504 0.08587 -1.6Z 17,400 1.4745€ D0.6255E  0.531
4786 1.3462% 06.0048L <~2.2€ 9.108 1.31405 0€.C1000 ~1.91 17.600 1.16%3¢ 0.02613 0.63
4a750 1.34604 D.DBLEG «7.2F 9.200 4.343F4 0.010L3 -4.9T 174000 116610 0,025670 Ce7%
4,800 1.34580 0.00435 -2.28 9,300 1.31202 0.01026 ~1.8% 18.000 1.15870 G0.02738 0.8
§.850 1.34555 0.005G6C -Z.2% 9,400 1.31899 0.01040 ~1.88 18,200 1.15319 0.02760 1.0Z
4,998 1.34538 0.00505 =2.2% 9,500 1.30994 0.01083 ~-1.8F 18,400 3.14754 0.02853  1.1F
ko950 1,34504 0.00511 =2,2° 9,600 1.30888 0.01067 =~1.8% 18.600 1.14177 0.02917  1.3%
S.800 3$.36479 0.00516 -2.2% 9,700 1.30781 0.01080 -1.8% $8.800 1.13%587 0.02983  1.4E
£.4060 1.34:27 £.00527 -z,2% 94800 1430672 0401054 ~-1.8% 19,000 4.12%84 0.030E4  1.€1
5,200 12.34373 0.00538 -2.27 8,908 1.3086Z 0.01108 -1.8% 19,200 1.12367 0.03121 1.78
50300 1.34318 0.00%5E8 -2.23 10.000 1.30450 0.01132 =1.80 19.400 4.1473€ 0.03152 1,95
5.400 1.3426h 0.00589 2,22 10.200 1.30223 0.01150 -1.77 19.600 1.21090 0.032€6 2.13
S5.500 $£.36207 0.00576 -2.2% 10,400 1.29991 0.0117§ ~1.7% 19.8C0 1.1042% 0.03343 2,32
£.600 1.34150 ¢.00684 -2.21 10.600 1.29752 0.01207 -1.78 20,000 1.09752 g.03k21 2.52
5,700 4.34031 0.00592 -z.21 10,800 1,29508 0.0423€ -1.67 204580 1.07991 0.03823 3.C4
5.800 1.34031 O0.DDET3 -2,2% 11,000 1.29258 0.012¥F -1.€% 22,000 3.06121 D.D3BE4  3.£%
5.908 1.33970 D.00E1& -2,1% 11,200 1.29001 0.012%6 -1.€C 21,500 1.0413% 004393 4,30
84000 £.33%08 0.00625 -2,1% 114400 1.28735 0.0432€ =-1.57 22,000 4.02018 (Q.043€7 5.0%
64100 133845 0.00637 -2,18 11.600 1.26471 0.01357 -1,57

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison,
Tor weanluglul decimal places and uncertainties of tabulated valuee in various wavelength ranges, see the text of subsection 3.9, The
number of digits with an overstrike are not relevant to accuracy of the data,
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TABLE 38.

H. H. U

COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR KF

Source

Wavelength and

Dispersion Equation
Temperature Ranges

X in gm; p in em™

Rudbahy islman, T, [48]
1934

Present work
1975

0.21 0,58 ym ? - 1.ea7gn 1 —0:00435 o010 52
330 K A% - (0.126)2
0.15-22.0 ym ot = 1.55083 + 2:2062 20, _3.60001 37

293 K A - (0.126)2 ) - (51.55)%
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3.10. Potassium Chloride, KCi

Potassium chloride is widely used in spectroscopy,
since its optical properties make it a convenient window
and prism material from the ultraviolet to the infrared
regions. The transmission range is about 0.21 10 30 pum.
A plate 1 cm in thickness transmits radiation up to 24
pm. Since strong absorption occurs near the trans-
mission limits, the nseful transmission range of KCl
is about 0.38 to 21 um. Of all the substances which
are otherwise suitable for optical parts, KCI is trans-
parent over a wide range of the infrared spectrum.

KCl is grown in the same way as NaCl, but sometimes
multiple crystals instead of single-crystal ingots result.
Therefore, large prisms are somewhat rare and ex-
pensive. Crystals 30 cm in diameter are available.

Measurement of the refractive index of potassium
chloride dates back to 1871, when Stefan [53] deter-
mined the refractive index of a sylvite prism for the B,
D, and F of Fraunhofer lines. Later work, represented
by Rubens [72], Martens [54], Paschen [55], and Gyulai
[27], provided a large amount of data in the transparent
region. Mcasurcments bcyond the transparent region
were not made until 1934 when Cartwright, et al. [61]
analyzed the reflection and transmission spectra of KC1
thin films in the infrared region, 126 10 232 um. In the

low ultraviolet region, Tomiki [89] published values ob- -

tained by analyzing the reflection spectra. Refractive
index data are now available for a wide wavelength range
from 0.106 to 232 wm.

By a careful examination of the available data and in-
formation, five data sets provided by Martens [54],
Paschen [55], Hohls [29], Harting [30], and Rubens and
Nichols [58], were selected as the basis for reference
data generation. The values of Hohls were obtained for
a very thin plate specimen, and are slightly lower than
those for bulk material. Data sets which are not selected
were either reported with unreliable values or were mea-
sured under inadequate conditions. Data in the ab-
sorption regions were not analyzed, but are included
here for completeness of presentation. Since the selected
data were obtained at various temperatures, the tempera-
ture derivative, dn/dT, was needed to reduce the data
to 293 K.

Measurements of the temperature coefficient of the
refractive index, drn/dT, made available in the wavelength
region from 0.21 t0 21.0 pm by a number of investigators,
were sufficient to carry out a least-squares fitting calcu-
lation. Potassium chloride is among the five materials
which provided the empirical results that led to the
parameters in table 5. With the aid of these parameters
we constructed a formula for estimating drjdT over a
broader range of \:

dn 3.393\*

2n E,j::—- 11.13(n2—1)+0.19+ m

142.56 \4
(v—doseogyr ¢ (U
where dn/d7 is in units of 10-5K - and A is in pm.

In figure 36, the results calculated by eq (41) are
compared with thc cxpcrimental data. It appears that
for wavelengths longer than five microns the calculated
values are in general lower than the observed values,
and that in the short wavelength region, 0.25-0.50 um,
the curve is higher than experiment. By a review of the
sources, one can find that data sets 32, 34, and 36 (32
and 36 not shown in fig. 36) were obtained at about
330 K, some 40 degrees higher than 293 K, while data
set 35 was obtained at a mean temperature about 15

“degrees lower than 293 K. The trend of these data

indicates that the absolute value of dn/dT increases
with increasing temperature. Although dn/dT data of
curve 9 were obtained at a mean temperature of 293,
they appeared to be randomly scattered and not con-
sistent with the trend demonstrated by curves 34 and 35.

It can be safely said that eq (41) predicts correct
dn]dT values for wavelengths smaller than five microns.
For wavelengths larger than five microns, experimental
evidence is not sufficient to substantiate the predictions
made by eq (41). However, the fact that the empirically
constructed dn/dT formula for Csl predicts correct
values for Csl in the long wavelength region, as dis-
cussed in subsection 3.20, gives sirong evidence that
eq {41) can be used to calculate the dn/dT data for
KCl in the long wavelength reg-ion.

Equation (41) was used to make temperature correc-
tions on the selected data sets which were obtained at
temperatures other than the reference temperature,
293 K.

Dispersion formulas of KCl have been proposed from
time to time by a number of authors, and have appeared
in different forms. Table 44 contains a number of typical
formulas. They have all been reduced, wherever
possible, to standard forms so that a visual comparison
can be easily made. From tables 3 and 44, preliminary
parameters for a least-squares fitting were obtained.
The calculation yielded the following dispersion equation
for KCI at 293 K in the transparent region, 0.18-35.0 um.

. 0.30523%2  0.41620\2
= 126486+ L 01007 T e —(0.131)°
0.18870)2 2.6200\ )
N—(0.162)F T N= (70.42)%°

where A is in units of pwm.

J. Phys. Chem. Ref. Data, Vol. 5, No. %, 1976
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Equations (41) and (42) were used to generate the  For refractive index:
recommended values. The values appearing in the table

of recommended values do not reflect the degree of Wavelength range Meaningful Estimated

accuracy; extra decimal places are given simply for (m) decimal place uncertainty, =+

tabular smoothness. In order to use the table properly,

the reader should follow the criteria given below. 0.18— 0.20 2 0.01
0.20- 0.24 3 0.005
0.24~ 0.35 4 0.0005
0.35-10.00 4 0.0001
10.00-15.00 4 0.0002
15.00-21.00 4 0.0005
21.00-30.00 3 0.006
30.00-35.00 3 0.008

For dn/dT:

0.18- 0.20 1 0.9
0.20- 4.0 1 0.3
4.00—15.00 1 0.5
15.00-35.00 1 0.9

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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TABLE 40.. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
’ TEMPERATURE DERIVATIVES FOR KCl AT 293K *

- aT A -dn/d) dn/dT A -dn/d\ dn/dT
i N d;‘{gx o R wm i pm™ 10K pm i pmt 109K
0.180  1.893275 15.926E8 17.2% 0+300 1454558 D.59C45 =2.75 14000 1.47983 0401099 =3.20
0.182 1.86392 13.50387 13.74 0.305 1.54273 D0.55253 -2.78 1.050 1.47932 0.00953 -3.201
‘0.184 1.83883 11.65298 11.08 B.310 1.54005 0.51798 <~2.81 1.400° 1.47887 0.00833 -3.20
0.186 1.3170% 10.18879 9.01 - 04315 1.53754 0.48642 -2.8% 1.150. 1.47848 0.0073% -3.21
0.188  1.7978% 9.00318 7.3% 00320 1.53518. 0.45752 -2.8€ 1.200 1.47817 0.00652 -3.21
0.190 1.78087 8.04152 6,08 . 0.325 4,£329F 0.43099 -2.88 1,250 1.47783 0.00582 ~3.21
0.192 1.76562 7.23545  4.95 04330 1.53087 0.40658 =-2.9T 1.308 1.4775% §.0052% -3.21
0.19% 1.75184 6.55505  4.04 04335 1.52889 0.38407 =~2.92 14350 1,47730 0.0047% -3.21
0.196 1.73933 5.97413  3.28 D.340 1.52703 0.36327 =2.93 14400 1.47708 0.00431 ~3.21
0.198 1.72788 5.47316  2.64 0345 1.52526 0.34402 -2.9% 1.450 1.47€87 0.0039% ~-3.21
0.200 1.71739 5.0373@ 2.09 04350 1.52358 0.32617 =2.9€ 1.500 1.47€68 0.00363 -3.21
0,202 1.70771 4.65513 ~ 1.61 8.355 1.5219% 0.30958 =2.97 - 1.550 1.47€51 0.08335 -3.21
0.204 1.69874 4.31771 1.13 0.360 1.52049 0.29417 =-2.98 1.680 1.47€3% 0.00312 -3.21
0.206 1.69041 4.01732 0.83 0.365 1.51905 0.27980 =-3.00 1.658 1.47619 0.0029% =-3.21
0.208 1.68265 3.75007  0.51 . 0.370 1.51769 0.26638 =3.01 1.700 1.47€05 0.00273 -~3.21
0,210 1.€7538 3.509%5 -0.23 " 04375 1.51€3% 0.25385 <-3.0Z S 14750 1.4759Z 0.00257 -3.21
0.242 1.66860 3.29256 <-0.02 0.380 1.51515 0.24212 =3.02 1.808 1.47580 0.00243 =3.21
D.214 1.66221 3.09538 ~0.25 D.385 4.51396 023113 <3.03 1.850 1.47568 0.00230 -3.2%
0.216 1.65620 2.91720 <0445 ‘00390  1.5128F 0.22082 ~-3.0%4 1.900 1.47557 0.00213 -3.21
0.218 1.65053 2.75404 =-0.63 0.395 1.54475 0.21114 =-3.05 © 14950  1.4754€ 0.00210 -3.21
0.220 1.64517 2.604€L =0.8T7 04400 1.51072 0.20204 =3.05 2.000 1.4753€ 0.00201 -3.21
0.222  1.64010 2.46743 -0.94 0.440 - 1.50873 0.18539 -3.07 2,050 1.4752€ 0.0019%4 --3.2%
0.22% 1.63538 2.34105 -1.0% 0.420 1.50701 0.17058 ~=-3.08 2.100° 1.4751€  0.00187 -3.21
0226 1.63073 2.22436 <~1.28 04430 1,60537 0415738 <=3.0% 24150 1.47507 . 0.00181 -3.21
04228 1.62639 211635 =-1.32 Dolkd 1.50386 0.14551  =3.10 24200 1.47496 -0.00176 -3.21
0.230 1.62226 2.01614 =1.42 Ds450 1.50245 0.13485 =3.10 2.250 1.47489  D.0017Z =3.21
0.222 1.61833 1.92298 -1.52 0.4E0 41.F011F 0.142623 =3.4%1 2.300 1.47481 0.00168 =3.21
0.234  1.61457 1.82619 -1.61 Bek70 - 1.49995 0.11€54 =3.12 24350 1.47473 0.001€4 =-3.21
0,236 1.61098 1.75519 =~1.69 B.480 1.49882 0.10865 =~3.12 2,400 1.47464 - 0.00161 ~3.21
00238 1.60754 1.67946 =1.7E 0o490 1.49777  0.10147 =313 24450 1.47457 D.008158 -~-3.21
0.240 1.60426 1.60853 =-1,83 0.500 1.49679 0.09493 <~3.13 2.500 1.47449 0.00156 -3.21
0.242 1.60111 1.54201 -1.98 0,510 1.49587 0.08895 -3.14 2.550 1.47441 - 0.00154 -3.21
0.244% 1.59808 1.47951 =~1.96 D520 1.49501 0.08347 -~3.1% 2.600  1.47433 0.00152 -3.21
0.2046  1.59513 1.42072 -2.0% 0.530 ° 1.49428 0.07845 <=3,1%5 2.650. 1.4742€ 0.90451 -3.21
0,248 1.59240 1.3€53% =-2.07 . 0.540 1.4934% 0.07383. -3.45 24700 1474168  0.00150 -3.21
0.250 1.58972 1.3131T =217 04550  144927Z 0406957 <=3.15 2.750 1447417 0.00143 -3.2T
04252 1.58715 1.2€377 =-2.1€ 04560 . 1.49205 0.06564 =-3.1€ 24800 1.47403F 0.00148 <~3.20
0.254 - 1.5846€ 1.21713 -2.21 0.570 1.49141 0.06201 <~3.4E 2.850 1.4739F 0.00147 @ -3.20
0,256 1.58228 1.172¢3 -2.2%5 0.580 1.49081 0.05865 <-3.18 120900 1.47383 0.00147 -3.20
0.258 1.57997 1.13116 =-2.28 0590 1.49023 0.05553 -3.4F 24950 1.47281 0.00145 <3.20
0,260 1.57775 '1.09143 <~2.32 04600 1.4896% 0.05263 =3.17 3.000 1.4737% 0.80148 -3.20
0.262 1.57568 1.05382 <-2.35 " 04620 1.48863 D.04742 <=3.17 3.050 1,47367 0.00146 =3.20
0.264 1.57353. 1.01803 -2.39 0.640 1.48773 0.C4290 -3.17 3.100 1.47358% 0.00146 . -3.20
0,266 1.,57153 0.98399 =-2.42 0.6€0 1.48697 0.038¢4 =3.18 3.150 1.47352 000146 -3.20
f1.268 1.56960 N.951¢8 245 f.6A0 1.4RE23 N.03G64E =3.1A 3.208 1.47345 " 8.00147 <-3.20
04270 1.56772Z 8492070 - ~2447 04700 1448555 0.03233 =3.13 3.250 1.47337  0.00147 ~-3.20
0.272 1.56591 0.89126 -2.58 0.720 1.48493 0.029€8 ~-3.18 3.300 1.47330 0.00148 - -3,20.
0.274 1.56415 0.8€317 <-2.52 0.740 1.4843F 0.02727 <-3.43 3,350 1.47323 0.00148 -3.20
0,276 1.5624€ 0.83€3% =255 0e7€0 - 1.4838%  0.02511  ~-3.19 3,400 1.4731F G.00143  -3.20°
0.278 1.56081 0.81070 <-2.57 0.760 1.4833€ 0.02319 <-3.19 3.450 1.47308  0.00149 ~3.20
‘0,280 1.55921 0.78618 =2,5T 0.800 1.48291 0.02146 <3.13 3.500 1.47200 0.00150. -3.20
0.282- 1.55767 0.7€272 <-2.61 - 0.820 '1.48250 0.01¢90 =3.19 3.550 1.47293 0.08151 -3.2
0284 - 1.55618 0.74026 =-2.63 0840 1.48217 0401850 -3.19 3.600 1.4728%5  0.0815Z =3.20
00286 155470 0471873 =2+€% 0e68€0 . 1448176 0401723 =320 54050 1447278 U.00153 =3.20
0.288 1.55329 0.69883 -2.66 0.880 1.48143 0.01607 -3.20 3.708 1.47270 0.00154 <3.2
04290 1.55191 0.67830 -2.6% 0.900 1.48111 0.01502 -3.20 3.750 1.47262 0.00155 -3.1
0.292 1.55057 0.65930 ~2.71 8.920 1.48082 0.01407 =3.20 3.800 1.47254 D0.00156 =3.1¢
0.29% 1.54927 0.64105 -2.71 8940 1.468055 0.01319 -3.20 36050 147247 0408157 -3e1%
0.296 1.54801 0.62352 -2.73 8.9€0 1.48030 0.01233 =-3.20 3.900 1.47239 D.00158 ~-3.1¢
0.298  1.54678  0.606€6 =-2.7% 0.980 1.48006 0.01168 <-3.20 3.950 1.47231 0.080153 =3.1
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TABLE 40. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR KCI AT 293 K (continued)*

\ n ~dn/d) dn/dT A n -dn/dA  dn/dT by n -dn/dix dnt_,/dT1
pm pm-t 10-5 K- pm pm™ 105 K- wm = 10-% K-
4,000 1,47223 0.001€1 ~-3.19 84106 1.46297 0.00302 ~3.10 16,400 1.42295 0.00681 -2.58
4,050 1.47215 0.001€2 <=3.1% 84200 1.46260 0.00306 <3.10 16,600 1.42158 0.00692 -2.58
44100 1.47207 0.00163 =-3.13 8.300 1.46229 0.00310 =-3.10 164800 1.42018 0.00703 -2.54
44150 1.47198 0.0C1€Lk -3.1¢ 8,400 1.46198 0.0031% -3.0§ 17.000 1.41877 0.09714 =2.52
44,200 1.47190 0.001€6 -3.19 84500 1.4616€ 0.00318 <-3.05 17.200  1.41733 0.00725 =~2.49
44250 1.47182 0.001€7 =-3.1% 8,600 1.4613% 0.00222 -3.0% 17.400 1.41587 0.00737 -2.47
44300 1.47173 0.0C1€§ <3.1% B.7G0 1445102 0.00326 =3.08 17.600 1.41438 0.00748 -2.43
4,350 1.47165 0.00170 -3,13 8.800 1.46063 0.00330 -3.08 17.800 1.41287 0.007€0 =-2.42
4,400 1.4715€ 0.00171 -3.1% 8.900 1.4603€ 0.00334 ~-3.08 18.000 1.4113% 0.0077Z =-2.39
4.450 1.47148 0.00173 -3,19 9.000 $.4600Z2 0.00338 <-3.07 184200 1.40973 0.00783 -2.37
4500 1.4713% 0.0017%F -3.43 9.100 1.45968 0.00342 -3.07 184408 1.40821 08.00795 -2.3%
44550 1447130 0.00176 -3.18 9.200 1445934 0,00346 -3.0E 18,600 1.40661 0.00808 -2.31
4aE0D 1.47122 0400177 -3e10 3300 1e45899 n.uaaso_ -3.0€C 16.000 140498 0.00020 -2.28
44650 1.47113 0.00173 -3,1¢ 9,400 1445864 §.00354 =3.0€ 19,000 1.40333 0.00832 -2.25
4,700 1.4710% 0.00180 -3.1E 9.500 1.45828 0.00358 ~=3.0% 194208 1.4016F 0.00845 -2.22
44750 1.47095 0.00182 -3.48 9.600 1.45792 0.00362 <-3.0% 19,408 1.3999% 0.00857 =-2.19
4.800 1.4708% 0.00183 ~3.18 9.700 1.4575E 0.00265 <-3.0% 19.600 1.39822 0.00870 -2.1€
44850 1.4707€ 0.00185 -3.1% 94800 1445713 0.00371 -3.04 19.800 1.,39€47 0.00883 -2.13
4,908 1.47067 0.00187 -3.18 9.900 1.45€82 0.00375 <-3.0% 20,000 1.39469 0.00897 -2.09
44950 1.47958 0.00188 <~3.1% 10,008 1.45€4% 0.€0373 -3.03 20,500 1.39017 0.00930 -2.00
5.000 1.47048 0.00190 =-3.18 1B.200 1.45567 0.00387 -3.02 21.000 1.38538 0.00985 ~1.91
5.100 1.47029 0.00193 -3.18 10.400 1.45488 0.00396 =3,02 21.500 1.38047 0.01001 -1.81
5.200 1.47013 0.00156 <-3.17 10.600 1.45408 0.0040% ~3.01 22,000 1.37537 C.01038 <-1.7D
5.300 1.46990 0.00208 <-3.17 10,800 1.45327 0.00413 -3.00 22,500 1437009 0.01076 -1.58
5.400 1.46970 0.08283 <-3.17 11,000 1.4524% 0.00421 -2.99 23,000 1.36461 0401116 <1.46
5,500 1.46943 0.00206 =317 11,200 1.45159 0.00430 -2.98 23.500 1.35832 0.01157 =1.33
5.600 1,46928 0.00218 =-3.17 11,400 4.45072 0.00433 =2.97 24,000 1.35303 0.01200 =-1.13
5.700 1.46907 0.00213 -3.4€ 11.600 1.4498% 0.80447 =-2,9E 24,500 1.34€32 0.01244 =~1.03
5.800 1.4688E 0.00217 ~3.1F% 11,800 1.644893 0.00456 <-2.9% 25.000 1.34059 0.01290 -0.87
£.900 1.46864 0.00220 =-3.1€ 12,000 4.44801 D.00465 <-2.93 25.5008 1.33402 0.01338 ~0.€9
6.000 1.46842 0.0022% -3.4€ 124200 1.44787 0.0047% =-2.52 264000 1.32721 0.01388 -0.51
€4100 1,46819 0400227 <=3.1E 12400 1.44617 0.00483 =2.91 264500 1.3201% 0.01433 -0.3T
6,200 1.4679€ 0.0023%1 =-3.1F 12.600 1.4451% 0.00492 -2.90 27.008 1,31281 0.01493 -0.09
€.300 1.46773 0.002235 -3.4%F 12,800 2.44415 (0.C0501 -2.88 27,500 1.30520 0.01550 0.14
€400 1.46749 0,00238 -3.1F 13.000 1.44313 0.00511 =2.87 28.000 1.29731 0.016C9 0.39
64500 1.46725 0.00242 =3.1F 12.200 1.4421T7 0.00520 -2.8% 28,500 1.28911 0.01671 0.€5
€.600 1.46701 0.002L6 -3.1% 13,400 1.44105 0.00529 -2.8% 29.008 1.28060 0.01735 0.9%
B.700 1.4667€ 0.002L3 -3.1% 13.600 1.43999 0.00539 -2.83 29.500 1.2747F 0.01883 1,25
€.800 1.46651 0.00253 -3.1k4 13.800 1.43890 0.00548 -2,.82 30.000 1.2625€ 0.01874 1.58
€.900 1.46628 0.002°7 =315 144000 143779 000558 =280 30,508 1.25201 0.01949  1.93
7.000 1.46600 0.002€0 -3.13 144200 14.43€67 0.00568 -2.7% 31.000 1.24307 0.02027 2.31
74100 1.4657% 0.002€k -3.13 144400 1.43552 0.00578 -2.77 31.508 1.23273 0.02110 2.73
7.200 1.46547 0.002€8 =3,13 144600 1.4343€ 0.00588 ~2.75 32.000 1.2213€ 0.02197 3,17
74300 1.46520 0.00272 =3413 164800 1.43317 0.00598 -~2.74 32.500 1.2107€ 0402290  3.€5
7.400 1.46493 0.90275 3,17 15,000 1.43197 €.00608 =2,72 33.000 1.1990€ 0.02388 4.17
7.500 1.46465 0.00273 -3.17 15.200 1.4307% G.00618 -2.70 33.500 1.18€8€ 0.02491 4.73
7.600 1.46437 0.00203 -3.17 15,400 1.42950 0.00628 ~2.68 34,000 1.17413 0.02601 5,34
7.700 1.46438 0.00287 ~3.11 15.600 1.42823 0.00638 ~2.€E 34,500 1.16084 0.02713 6.00
7.800 1.4637% © 0.00281 -3.11 15.800 1.42694 0.00643 ~2.64 35,000 1.14€33 0.02844 6.72
7.900 1.46350 0.00295 -3,1% 16,000 1.42563 0.00€€D =2.€3

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison,
For mcaningful docimal places and uncertaintics of tabulated values in various wuvelenglh ranges, see the text of subsection 3.10. T1he
number of digits with an overstrike are not relevant to accuracy of the data.
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COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR KCl

Source

Wavelength and

Dispersion Equation
Temperature Ranges

X in ym;p in em™t

Rubens, H. and
Nichols, E.F. [58]
1897

Martens, F.F. [54]
1901

Paschen, F. [55]
1908

Harting, H. [30]
1943

Radhakrishnan, T. [48]
1948

0.6410 )?
A2 - (0.1530)2

2.3792 )2
A2 - (67.21)2

0.434-22.5 ym
291 K

n? =1.5329 +

2 2
0.185-0.768 ym  n?=1,25841 + — - S720LL N 0. 244603 X
201 K AZ- (0.115265)2 )2 - (0.160730)?
2
,1.933433
A2 - (61.1)2
2 2
0.58-17.70 ym 0% = 1.200970 + —2= 700711 A 0. 273286 )
288 K A% - (0.109125)2 )2 - (0.159859)2

4 —1:691652 )2
A2 -, (57.380)%

0.00545
(\- 0.1045)1-%

0.213-1.083 pm
293 K

n=1.47298 +

5 o N
0.185-22.5 um 0.357302 2 . 0.037610 )’

n%=1,243412 +

291 K A2 - 0.01000 »%- 0.017161
0.198086 )2 2514254 22
3% - 0.026244 )% - 4998.5
Present work 0.18-35.0 ym n? = 1, 26486 4+ 2:30523 )2 0.41620 )2
1975 293 K AZ - (0.100)2 )2 - (0,131)2
. _0.18870 )2 2,620 )2
A2 - (0.162)2 )2 - (70.42)2
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3.11. Potassium Bromide, KBr

Potassium bromide has optical characteristics similar
to those of rock salt, but, having a higher molecular
weight, it transmits further into the infrared. Crystals
up to 11 kg are available from Harshaw Chemical Com-
pany. Very pure samples have been obtained and they
can be cleaved easily. KBr is of interest to designers of
optical instruments because of its transparency in the
infrared region. Although KBr is transparent from 0.20 to
42 um, the useful region is from 0.3 to 30 um because
strong absorption occurs near the transparency limits.

Measurements of the refractive index of KBr date
back to 1874. For the transparent region experimental
values were obtained mainly by the deviation method.
For low ultraviolet and far infrared wavelengths there
were no measurements until 1967, when Vishnevskii,
et al. [90] reported their results for the region from
0.170 to 0.197 wm and Handi, et al. [16] reported re-
sults for the region 35 to 770 um.

After carefully reviewing this work, we have selected
the data sets reported by Spindler and Rodney [96],
Stephens, et al. [97], Forrest [98], Harting [30], and
Gundelach [99] as the basis of the generation of ref-
erence data. Data sets which were not selected either
reported poor values or were determined by inadequate
methods. Data for thin films are not consistent with
those for the bulk material. The properties of the thin
film vary widely with the surface conditions, the treat-
ment of the sample and the thickness and aging of the
film. As a consequence, the thin film data are useless
unless a protecting coating was deposited to preserve its
characteristics. Data for the absorption regions were not
included in the analysis, but are presented here for
completeness. Note that the selected data were obtained
at different temperatures: the effect of temperature vari-
ations should be corrected before they were used for
data analysis.

Data on the temperature coeflicient of refractive
index, dn/dT, of KBr are very scanty and limited. Only
five sets were found, covering the wavelength range from
0.26 to 1.1 um. Among the available data, those of Spind-
ler and Rodney [96] are reasonably good, and those of
Harting [11] show a wide scatter and are not internally
consistent. The single value of Stephen, et al. [97] is a
rough averaged value of dn/dT in a wavelength range of
0.101 to 25.14 um at 205 K, and is consistent with the re-
sults of Spindler and Rodney. The single value reported
by Forrest [98] is the average value of dn/dT in a wave-
length range of 0.40 to 0.77 wm at a mean temperature of
301 K and is consistent with the other data sets. The
single measurement of Korth [100] is not accurate. The
available data on dn/dT are not suitable for a curve-
fitting calculation, because the wavelength coverage
of the acceptable data is not wide enough to make

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976

evident the effects due to the thermal shifts of absorption
peaks. However, by use of our novel findings, reasonable
estimation of dn/dT for a wide wavelength range is not a
problem. The empirical parameter values in table 5 were
used to construct the dn/dT for a wide wavelength range
is not a problem. The empirical parameter values in
table 5 were used to construct the dn/dT formula of
KBr for the whole transparent region:

dn 3.944.\4
an _ 2 _ _ 0.TRRN
2n T 11.61(n2—1)+0.39+ ("—0.03497)°
182.884

(A2—7694.80)2’ (43)

where dn/dT is in units of 107°K~* and A in pum.

A comparison of the values calculated by eq (43) and
the existing data is shown in figure 40. It appears that
the calculated values are in general higher than the
experimental values, but we have reason to believe that
eq (43) predicis correct dn/dT values for the whole
transparent region.

1. It has been observed in halide crystals that the
absolute value of dnr/dT increases with increasing
temperaiure. Spindler and Rodney obtained dn/dT at
295 K; our dn/dT, for 293 K, should be located above
their values. This is clearly shown in figure 40, where
the calculated curve is above and roughly parallel to
curve 5. Although the separation of these two curves
seems too large to account for only two degrees in
temperature difference, it is within the uncertainties in
our calculation and the experiment.

2. In the case of Csl, the empirically constructed

formula predicts correct dn/dT values in the long wave-
length region, as discussed in subsection 3.20. One can
expect this is to be the case here.
Spindler and Rodney derived an empirical relation
{given in table 49) between dn/dT and wavelength, based
on their experimental results. This expression indicated
that dn/dT increases with increasing wavelength in the
visible region 0.4 to 0.71 um, but no attempt was made
to derive dn/dT beyond the visible region.

Equation (43) was used to make temperature correc-
tions to the selected data sets which were obtained at
temperatures other than 293 K.

Quite a few dispersion equations have been proposed

- from time to time by a number of authors, and in various

forms. Table 49 displays a few of typical formulas. They
have all been reduced, wherever possible, to standard
forms so as to facilitate a visual comparison. From the
information in tables 3 and 49, preliminary parameters
for least-squares fitting were obtained. The calculation
yielded the following dispersion equation for KBr at
293 K in the transparent region, 0.20 to 42.0 pm.
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0.79221 A% 0.01981 A%
2—(0.146)2 ' A2—(0.173)

2=1.39408 +
n?=1.394 N

~ 0.15587)\ 0.17673\2 2.06217A2
A2— (0.187)2 ' A2—(60.61)2 ' A2— (87.72)2

(44)

where X is in units of wm.

Equations (43) and (44) were used to generate the
recommended values. The property values are given to
more decimal places than needed simply for the purpose
of tabular smoothness. In order to use the table of recor-
mended values properly, the readers should follow the
following criteria: ’

For refractive index:

Wavelength range Meaningful Estimated
(pm) decimal place uncertainty, *+
0.20- 0.25 3 0.006
0.25- 0.35 4 0.0005
0.35— 0.40 4 0.0002
0.40-20.00 4 0.0001
20.00-26.00 4 0.0005
26.00-35.00 3 0.006
35.00-42.00 3 0.008
For dn/dT:
0.20— 0.25 1 0.9
0.25- 4.0 1 0.3
4.00-30.0V ] 0.5
30.00-42.00 1 0.9

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976



438

H. H. U

TABLE 45. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR KBr AT 293 K*

dn/dT

by a -dn/d) X n -dn/dx  dn/dT by 2 -dn/dx  dn/dT

pm “‘Dl'l 10-5 g~ um u’n—l 10-5 K-t pm ‘m—l 10-5 K-
04200 2409953 2567045 S06807 04350 14€1167 0527?77 -3.20 1,500 1453995 000462 -3e72
0.202 2.95356 20.64414 37.SE 0.355 1.€0941 0.49906 =3.26 1.550 1.5397€ 0.00440 =-3.72
0.204 2.01607 17.0€888 29.€Y 0.360 1.€0668 0.47251 =3.2% 1,600 1.53955 0.0040GF <=3.72
04206 1.98456 14.46978 23.6T 0.3€5 1.€0438 0.44792 =3.3T 1,650 1.5393F 0.0037Z -3.72
0.208 1.95778 12.494€8 19.17 0370 1.€0220 0.42509 -3.34 1,700 1.53917 0.00343 -3.72
0.210 1.93440 10.94910 15.6€ 0.375 1.€0013 0.40386 =-3.36 1,758 1.53901 0.00319 -3.72
0.212 1.91378 9,71023 12.95 0380 1.59816 0438409 -3.37 1.800 1.53886 0.00296 <-3.72
0.214 1.89540 8.65715 10.78 0.385 1.59628 0.36566 =3.39 1.858 1.53871 0.00277 -3.72
0.216 1.87888 7.854E2  9.0% 0.390 1.59450 0.3484% ~3.41 1,900 1.53858 0.00253 -3.72
0.218 1.86390 7.14379  7.5€ 0,395 1.59280 0.33234 -3.42 1,950 1.53845 0.00244 -3,72
04220 1.85023 6.53€E1 6.3k 0.400 1.59117 0.21725 =-3.uk 2,000 1.53833 0.00230 -3.72
0,222 1.83770 6.01238 5.32 Be410 1058814 0.28983 =3.4E 2.050 1.53822 0.00217 -3.73
0.224 1.82614 5.55551  4.4% 04420 $.58537 0.2€6560 ~=3.48 24100 1.53812  0.00208 <-3.73
0.226 1.81544  5.15407 3,69 0.430 1.E8282 0.24410 =3.5C 24150 - 1.53802 0.00196 -3.73
UeZ28 1.8054Y 4,79875 3o 04 Doell40 1o5BO48 De2Z24%4 =3.5¢ 24208 1653792 V00187 =373
0.230 1.79622 4.48221 2047 8.450 1.57831 0.20780 =3.5% 24250 1.53783 0.00173 -3.73
0.232 1.78754 4.19859 1.97 0.4€0 1.57€32 0.19242 =3.55 24300 1.537174 0.00171 -3.73
0.234 1.77940 3.94213  1.53 0e470 1.5744E 0417856 =-3.5€ 20350 1.5376€ 0.001€4 -3.73
0e236 1477175 371196 1e1d Gebh80 1.57274 Be1CEDS 357 o406 153758 0400158 -3.73
04238 176454 3.50187 079 Go490 1.5711% 0.15471 =3.58 24450 1453750 0.00153 -3.73
0,240 1.75773 3.31020 048 0.500 1.56964 0.14441 =3.59 2,500 1.53742 0.00148 -3.72
0.242 1.75125 3.13471  0.28 0510 1.56825 0613503 =3.60 24550 1453735 0400143 -3.72
0.244 1.74518 2,97352 -0.GE 0.520 1.56€94 0.12647 -3.61 2,600 1.5372¢€ 0.00139 -3.72
0.246 173939 2.82E02 <-0.2% 0,530 1.66571 0.118€3 -3,€1 2.650 153721 0.0043%5 -~3.72
04,248 1.73388 2.68782 -0,4¢C 0,540 1.5645€ 0.11144 <-3.62 2,700 1,5371€ 0.00132 -3.72
0.250 4.72863 2.56075 <=0.6F 04550 1.56348 0.1048L -3.63 24750 1.53708 - 0.00129 -3.72
0,252 1.72363 2.44277 =-0.8E 0.560 1.56247 0.09876 =3,€3 24800 1.53702 0.00126 -3.72
0.254 1.71885 2.323300 <~1.0Z 0.570 1.€6151 0.09316 <=-3.64 2.850 1.53€95 0.00124% -3.72
0,256 1.74429 . 2.230€h =-1.1€ 0.580 1.56060 0.08797 <«3.64 2.900 1.53689 0.00121 -3.72
0.258 1.70993 2,13502 ~1.30 0.5350 1.55975 0.08318 <-3.6€5 24950 1.53€83 0.00113 -3,72
0.260 4.70575 2.0455% ~1.4Z 0.600 1.5589% 0.07873 ~3.€5 3.000 1.53€77 0.00117 -3.72
00262 170175 1+961€%F -145% 02620 1455744 007077 ~—34€C 36050 1e93€7TZ 0400118 <3472
0.264 1.69790 1.88286 <1.64 0.640 1.55610 0.06386 <-3.€€ 3.200 1.53666 0.0011% <3.72
0.266 1.69421 1.80878 <~1.7% 0.660 1.55488 0.0578% <=3.€7 3.150 1.53€60 0.00113 -3.72
0.268 1.6906€ 1.73900 -1.8%4 0.680 1.5537€ 0.05257 <=3.€7 3.200 1.53€55 0.00112 <-3.72
0,270 168725 1.67321 <-1.92 0.700 1.55278 0.04793 -3,.€8 34250 1.53€4S 0.00111 -3.72
0.272 1.6839E 1.51107 =2.0% 0.720 1.5518€ 0.04383 -3.68 3.300 1.53€43 0.00110 -3.72
0.274 1.68080 1,55233 -2.08 Ge740 1.55102 0404013 =-3.€8 3.350 1.53638 06.00109 ~3.72
04276 1.67775 1.49€73 =2.15 0,760 1.55025 0.03695 =-3,69 3.400 1.53€33 0.00108 -3.72
0,278 1.67481 1.44405 -2,21 0.780 1.54954 (0.C340€ =3,€C 3.450 1.53€27 0.00108 -3.72
0.280 1.67197 1.39408 -2,27 0.800 1.54888 0.0314€ -3.€S 3.500 1.53€22 0.00107 -3.72
0.282 1.66923 1.34€€2 -2.33 0.820 1.54828 0.02913 ~3.70 3.550 1.5361€ 0.00107 -3.72
0.284 1.,66659 1430152 =-2.33 04840 1454772 0.02703 =3.70 3.600 1.53611 0.00106 =-3.72
0.286 1.66403 1.25862 <~2.4b 04860 1.54720 0.02543 -3.70 3.650 1.5360€ 0.00106 -3.72
04288 1466155 1,21776 =2.49 0.880 1.54671 0.02340 <-3.7 3,700 1.53600 0.00106 -3.72
0.290 1.65915 1.17883 -2.53 04900 1.5462€ 0.02183 -3.70 3.750 1.53595 0.00106 =-3.72
0.292 1.65683 1.14170 -2.58 0.920 1.5458% 0.02041 <3,70 3.800 1.53590 0.00106 -3.72
0.294 1.65453 1,10625 <-2,62 04948 1.54545 0.04910 -3.71 34850 1.53585 0.00106 =3.72
0.296 1.65241 1.07240 -2.€€ 0.9€0 1.54507 0.01791 <=3,73 3.900 1.53579 0.00106 =3.72
0.298 1.65030 1.04003 -2.69 04980 1.54472 0.01682 <3,7 3.950 1.5357% 0.00206 -3.72
0.300 1.64825 1.00907 -2.73 1.000 1.54440 0.01582 -3.71 4,000 1.5356% 0.00106 <-3.72
0.305 1.64338 0.9373T -2.81 1.050 1.%4368 0.013€%F -3,71 44050 1053563 0.00106 -3.72
0.310 1.63886 0.87271 -2.88 1.100  1.54303 001186 <~3.71 44100 1.53558 0400107 -3.72
0.315 1.63465 0.8143F -2.9L 1.460 4.F4247 0.04033 =3.72 4.150 1.63E63 0.00107 ~3.72
0.320 1.63071 0.76146 =3.0T 1,200 1.E4198 0,0091% -3.72 4.208 1.53547 0.00107 -3.72
0.325 1.62702 0.74337 -3.0F 1.250 1.54155 0400812  ~3.72 44250 1.53542 0.00107 <~3.72
0.330 1.62357 0.6€952 <-3,08 14300 1.54117 000724 =3.7Z2 4,300 1.53537 0.00108 <-3.72
04335 1.62032 0.62942 =-3413 1350 1.54083 0.00€48 -3,72 4350 1.53%531 0.00108 =-3.71
0.340 1.61727 0.592€6 <~3.17 1.400 1.54052 0.00585 =-3,72 4,400 1.5352€ 0.00103 -3.71
0.345 1.61439 0.55888 -3,21 1.450 1.548024 0.00530 -3,.72 4,450 1.53520 0.00109 -3.71
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TABLE 45. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR KBr AT 293 K (continned)*

- dT -dn/d\  dn/dT A -dn/d\  dn/dT
o i d;n@‘k 1o 5 G i pat 1R o " w07
4,500 1.53515 0.00110 -3.71 94200 1.5281Z 0.00197 -3.65 18.800 1.49798 0.0044% ~3.23
4,550 1.53503 0.00118 -3.71 2.300 1.8279Z 0.00195 <-3.€4 19.000 1.49703 0.00450  -3.22
4.600 1.53504 0.00441 ~3.731 9.400 1,5277Z2 0.00202 -3.€4 19.200 1.49€18 0.00456 =3.20
4.650 1.53498 0.00111 =-3.71 8.500  1.52751 0.00204 -3.€4 19.400 1.49%2€ 0.00462 <-3.13
4.700 1.53493 0.00112 -3.7% 9.600 1.52731 0.00206 ~3.€% 194600 1.49433 0.00468 =3.17
4.750 1.53487 0.00112 -3.71 9.700 1.52710 0.00208 ~3.€3 19.800 1.4933F 0.00475 <~3.45
44800 1.53482 0.00113 =-3.71 9.800 1452689 0.00211 =3.63 20,000 1.49243  0.00481 -3.1%
44850 1.5347€ 0.0011% -3.71 9,908 1.52€68 0.00213 =3.63 20500 1.48993 0.00497 -~3.09
4.900 1.53470 0.0011% =3.71 10.000 1.£2647 0.€0215 =3.63 21,000  1.4874€ 0.0051% <-3.45
4.950 1.53464 0.80115 -3.71 10,200 1.52€0F 0.€0227 <-3.€2 21.500 1.48485 0.00537 -3.00
5.000 1.53453 0.001186 ~3.71 10,400 1.52553 0.0022% -3.€Z 22,008 1.4821% 0.0054F <-2.9%5
5.100 1.53447 0.00117 =3.71 10.600 1.%2514 0.00229 -3.61 22,500 1.47937 0.00566 -2.8%
5.200 1.53435 0.00119 <3.71 10.800 1.52467 0.00233 -3.61  23.000 1.47650 0.D958%F -2.837
5+300 1423423 0406120 =371 114000 1452428 0eG0238 -3460 234500 147353 040060Z -2477
54400 1.53411 0.00122 <3.71 11,260 1452372 0.00243 <=3.€C - 244000 1.47047 0.00622 =2.71
5.500 1.53333 0,00123 -3.70 11,600 1.52323 0.00247 -3.5% 240500 1.46732 0.00641 ~2.6%
5.600 1.53386 0.00125 -3.70 11.600 1.52273 0.00252 -3.58 25.000 1.4640€ 0.00662 =2.57
£.700 1.53374 0.00327 <3.70 11,800 1452227 0.00257 =3.58 25.500  1.46070 0.00682 =2.4%
5.800 1.53361 0.00128 <3.70 12,000 1.52171 0.00261 -3.57 260000 1445723 0600704 ~-2e41
5.900 1.53348 £.00230 -3.70 12.2080 1.52118 0.00266 =3.57 26.500 1.4536€ 0.00726 -2.32
€.,000 1.53338 0.0012Z2 -3.7C 12.400 1.52064 0.C0271 =~3.5€ - 27.000 1.44€38 0.00748 -2.23
€.100 1.53322 0.0013h -3.7¢ 12.600 1.52008 C.00276 =3.55 = 27.500 1.4461Ff 0.00772 =2.13
€.200 1.53308 0.00136 =3.70 12.800 1.51954 0.00281 =-3.55 280000 1.4422€ 0.00796 =-2.03
€4300 1.53295 0.00127 <3.6¢ 13,000 1.51297 0.00286 ~-3.54 28.500 1.43821 0.008Z1 -1.92
€.400 1.53281 0.00139 -3.6¢ 13,200 1.51840 0.00291 =-3.%3 29.008  1.4340%  0.00847 -1.81
€.500 1.53267 0.00141 -3.€3 13.400  1.5178%1 0.00298 =3.5Z 29.500 1.42974 0.00873 ~1.68
€.600 1.53253 0.00143 =3.63 . 13.600 1.51721 0.00301 <=3.52 304000 1442531 0.00901 -1.5€
€.700 1.53238 0.00145 <3.63 13,800 1.51€61 0.C0306 -3.51 30,500 1.42073 0.00930 <-1.42
6,800 1.53224 C.00147 <3.69 14,000 1.€1599 0.0031% -3.50 31.000 1.41601 0.00953 ~1.27
€.900 1.53209 0.00149 -3.69 - 144200 1.51536 0.00318 ~3.49 32.500 1.41144 0.00930 -1.12
7.000 1.53494 0.001€1 -3.6F 14.400 1.61473F . 0.00321  ~3.48 32.000 1.406131 ©0.01022 -0.5%
74100 1.53179 - 0.00153 <-3.68 14,600 1.51408 0.00326 ~3.47 32.500 1.40091 0.010E5 <-0.79
7.200 1.53163 0.00155 - =3.68 1644800 1.51342 0.00331 =3.47 . 33.000 1.39555 (.01090 <-0.€1
74300 1.53148 0.001%7 =-3.68 . 15.000 1.51275 0.00337 . =-3.4€ 33.500 1.39001 0.01126 <047
74400  1.5313Z 0400159 <-3.68 15,200 1.51208 0.00342 " -3.45 34,0008 1.3842¢ - 0,011E3 <-0.27
7.500 1.5311€ 0.001€1 <3.€8 15,400 1.51135 0.00347 =3.44 34.500 1.37838 0.01282  0.00
7.600 1.53100 0.00163 -3.68 15.600 1.51069 0.00352 =-3.43 35.000 1.37227 0.01243 0.2
74700 1.53087 0.00165 <-3.67 15.800 1.50998 0.00358 -3.42 35.500 1.36535  0.0128F 0.4
74800 1.53067 0400167 ~=3.67 164000 - 1.50926 0.002€3 =3.41 36.000 1.35941 Q.01331 0.73
7900 1.53050 0.001€3 ~-3.€7 16.200 1.5085Z2 0.00363 -3.48 36.500 §.35260 0.01377 1.01
84000 1.53033 0.00171 -3.67 164400 1450772 0.0037% ~=3.39 37.000 1.34%63 0.01427 . 1.31
8,100 '1.53015 0.00174 <=3.67 16,600 1.50703 0.€0380 -3.37 37.500 1.33637 0.01478  1.60
8,200 1.52998 0.00176 <3467 - 16,800 1.5062€ 0.00385 ~3.3€ 38.000 1.33084 0.01533  1.93
"84300 1.52980 - 0.00178 <~3.6E 17.000 1.50548 0.0039% -3.3% 38,500 1.32204 0.01530 ~2.23
8.400 1.52962  0.00187 <-3.6€ 17.200 1.50470 0.00397 -3.3% 39.000 1.31494 0.01650 2.€F
8.500 1.52944 0.00182 <~3.6E 17.400  1.50390 0.00402 <-3.33 39.500 1.30€53 0.0171% 3.0%
8.600 1.5292€ 0.00184 <~3.66 17.600 ‘- 1.50309 0.00408 ~-3.31 40,000 1.29775 0.01782 3.4E
8.700 1.52907 0.00188 -3.6E 17.800 1.50227 0.0041%F -3.38 40,508 1.28870 0.01854  3.91
8,800 1.52883 0.00183 <~3.€5 ' 18.000 1.50143 -0.00428 ~3.23 41.000 ' 1.27924 0.01930  4.3%
8.900 1.52870 0.001S1 <3.€5 18.200 1.%005% 0.00426 -3.27 41.500 1.26935 0.02012  4.S8
84000 1.5285T 0.00193  ~3.€% 18.400 1.49S77 0.004327 -3.2€ 42.000 1.25911 0.02099 5.45

9.100 1.528317 0.00195 -3.€% 167960!1' 1.49888 0.00438 -~3.2F

# In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.’
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.11. The
number of digits with an overstrike are not relevant to accuracy of the data.
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TABLE 49. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR KBr

S Wavelength and Dispersion Equation
ource Temperature Ranges A in gm; p in cm !
Harting, H. [30] 0.213-1.083 ym n=1.53472 + —0.00771
1943 293 K (X - 0.1229)1-55
2 2
Radhakrishnan, T. 48] 0.214-10.02 ym  n=1,4725+—2-02040% ,_0.2674 )
1948 298 K and 321 K 2% -(0.146)2 )% - (0.182)2
2
b —2.2847)
A2 - (85.824)2
Stephens, R.E., 0.40-25.14 ym n? = 2.361323 - 0. 000311497 2? - 0. 000000058613 X*
Plyler, E.K., 295 K
Rodne§, W.5., and , 0. 007676 _ 0.0156569
Spindler, R.J. [87] 22 22 -0.032¢
1953
June, K.R. [116]
1972 :
Spindler, R.J. and 0.40-0.71 ym 12 = 2. 3618102 - 0.00058072 A2 + —0- 02306269
Rodney, W.S. [96] 295 K 22 - 0.0245381
1952
dn/dT = -(31.742 + 13.21 }) x 10~¢
. 1- Qiz
Handi, A., Claudel, 4., 47-625 ym nt-k? = € T D40, ",
Chanal, D., Strimer, P., 300 K i (1-Q2 + (5, Q)2
and Vergnet, P. [1G] 1 1
1967 6, O, *
2nk = 3 dmp; ——
i (1-01 + (5, Q)
Present work 0.20-42.0 ym n? =1 s0d0s. 07922127 | 0.01981 )2
1875 293 K - (0.146)2 A2~ (0.173)%
4+ 0.15587 X2 5 017673 )2
A2~ (0.187)2 )2 - (60.61)2
2
4o 2:08217 )

A%~ (87.72)2

*=1,2, Qi=v/vi; vy =113.9 cm™, py = 165 em 15 6 = 0.052, 6, = 0.23; py = 0.198, g, = 9.015;
€y = 2-40, ¢g = 4.85.
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3.12. Potassium lodide, Ki

Potassium iodide is valuable as prism material, but
it is too hygroscopic tbeing about twice as soluble in
water as potassium bromide) and too soft for field use.
It is also soluble in alcohol and in ammonia. Ingots 19 cm
‘in diameter are available. Although KI is one of the
softest rocksalt-structure alkali halides, not a suitable
optical material, its wide transparency, 0.25 to 50 um,
draws attention in crystal structure research. Funda-
.mental absorptions in the ultraviolet and infrared
regions, static and high-frequency dielectric constants
have been measured by a number of investigators, and
the results are listed in table 3.

Reasonable amounts of data on the refractive index
of KI are available in the open literature. By careful
examination of the availahle data we find that for the
transparent wavelength region the results of Gyulai [27]
and Harting [30] are consistent (with temperature
effects considered) to the fourth decimal place in spite
of the fact that Gyulai quoted an accuracy of one unit
at the third decimal place. Korth’s values {100], although

- being reported to the fourth decimal place, are good
only to the third place. Bauer’s values appcar too low
to be considered as useful data because of his use of
thin films, and the unfavorable surface conditions of the
samples. Data reported by Sprockhoff [95] and Topsée
and Christiansen [101] appear slightly too high at the
assumed temperature; they either observed at a con-
siderably lower temperature or used inadequate samples.

In the infrared region, 40 um and up, data were
leduced by analyzing the information on reflection and
ransmission spectra. Data are available from the
figures of Hadni, et al. [16], Edlridge, et al. [103], and
Berg, et al. [104]. They are not included in the data
analysis but are presented here for completeness.

Data measured by Gyulai, Harting, and Korth were
idopted for our analysis. The selected data sets were
obtained at different temperatures: Gyulai’s measured
at 339 K, Harting’s at 293 K, and Korth’s. at 311 K.
Information on dn/dT is needed to carry out temperature
corrections on the selected data sets, but little is
available. '

Data on dn/dT were given by Harting [30] and Korth
[100]. The values reported by Harting are for a wave-
ength region from 0.248 to 1.083 um and a temperature
»f 293 K. Although this data set covers a sufficient wave-
length range for a curve fitting calculation, its un-
favorable scatter led to unreasonable values of the
adjustable parameters in eq (19). A single but reliable
value was given by Korth for the Hg green line at a mean
temperature of 337 K. As a consequence of the lack of
reasonable data, temperature effect .corrections to the
available data on refractive index were never considered
in early survey works or in handbooks. In the present
work, however, this problem was selved by our empirical

discoveries by which the unknown parameters of eq
(19) for each of the alkali halides were predicted. This
enabled us to construct a dn/dT formula for-KI at 293 K
in the transparent region:

dn’ 4.785\*

Rtk 2. P it S
2n g7 =12:24(n*=1) +0.80+ (5 =0 rges

165.92\1

(A2 —9611.84)2 (45)

+

where dn/dT is in units of 10-5K-" and \ in pm.

In figure 43, the values calculated by eq (45) are
compared with the experimental data. It appears that
our calculated values do not agree with those reported
by Harting. However, we have reasons to believe that
eq (45) predicts satisfactory dn/dT valies for KI.

1. The figure shows that the curve of eq (45) is the
lower envelope of Harting’s data. If the uncertainties of
Harting’s measurements are the deviations of the points
from the averaged position, our predictions are con-
sidered to be in acceptable agreement with the Harting’s
values.

2. Although it has been observed in halide crystals
that the absolute value of dn/dT increases with increas-
ing temperature, the variation is small in.a fairly wide
range of temperatures. This is the basis of the second
expression of eq (4). It is clearly shown in figure 43 that
our predictions are located at a reasonable distance from
Korth’s data point, in view of the
temperatures.

3. The predictions of the dn/dT formula for CsI based
on the empirical parameters of table 5 agree closely
with the data in the long wavelength region as discussed

in subsection 3.20. We assume that this.is also the case
for KI. A

difference in

.Based on the above discussions, eq (45) was confidently

used to reduce the selected refractive index data to
293 K. :

Ramachandran [17] attempted to construct dispersion
equations to fit the data provided by Gyulai and Korth;,
respectively, and found two equations, one for wave-

- lengths from 0.206 to 0.615 pm at 339 K, and the other

for wavelengths from 4 to 29 um at 311 K, as shown in
table 54. Note that these equations do not include the
contributions of absorption bands located at the other
end of the transparent region. This will lead to improper
extrapolations. It is our goal to work out a formula
which includes the effects due to the absorption bands
at both ends of the transparent region, and yields-the
refractive indices for the whole transparent region-at a
chosen reference temperature, 293 K. Based on-the
information in tables 3 and 54, input parameters. for
least-squares fitting were obtained. The result of the
fitting is a dispersion equation for KI at 293 K in the
transparent region, 0.25—-50 um.
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n?=1.47285 For refractive index:
0.16512)2 + 0.41222 2 + 0.44163 N>
A2—(0.129)2 ° A2—(0.175)* * A*—(0.187)2 Wavelength range ~ Meaningful Estimated
L _0I60T6X | 033571x* |, 1.9474x: o 2(5'“‘2)) . dec‘"‘agl place uneertainty, =
2 PR 2 T2 2° 20— U, .
A2—(0.219)2 * A2—(69.44)2  \2— (98.04) 0.55-10.00 3 0.002
(46) 10.00-25.00 3 0.003
25.00-40.00 3 0.006
where A is.in units of pum. 40.00-50.00 2 0.009
Equations (45) and (46) were used to generate the
recommended values for n, dn/d\, and dn/dT. More For dn/dT:
decimal places are given than are needed, for tabular
smoothness. Readers are advised to use the-criteria 0.25- 0.27 ! 0.9
. . . 0.27- 2.00 1 0.3
given below in order to insure the proper usage of the
table of recommended values. 2.00-30.00 1 0.4
30.00-40.00 1 0.5
40.00-50.00 1 0.9
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REFRACTIVE INDEX OF ALKALl HALIDES

TABLE 50. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AN.
TEMPERATURE DERIVATIVES FOR KI AT 293 K*

X n -dn/d) dn/dT A 2 -dn/dx dn/dT X n -dn/d) - . dn/dT

gm ‘m-l 10-5 K~ um um 10-5 k-1 ym ‘gn‘l 105 K=1
8.250 2.064933 8.61024 12.21 0.550 1.67229 0.17742 =431 24750 1.62962 0.00160 -4.49
0.252 2.03283 7.91020 10.47 0.560 1.€7057 0.1€663 =-4.33 24800 1.62954 0.00155 <4.4F
0.254 2.01763 7.30303  8.89 0,570 1.€6835 - 0.15684 =433 2,850 1.6294€ 0.00150 ~-4.49
0,256  2.00357 €.77157  7.5% 0.580. 1.€6743 0.14776 =-4.3% 2,900 1.6253C 000146 ~444C
0.258 1.99050 6.30266  6.48 0.590 1.€6599 0.13940 -4.3% 2,950 1.62931  0.00142 -4.48"
0.260 1.97832 5.8E533 5.52 0,600 1.€6484  0.131€7 -4.3E 3,000 1.62924 0.00138 <6448
0.262 1.96633 5.5134%  4.67 0.620 1.€6215 0.11789 =4.37 3,050 1.6291¢ 0.00135 -bo4b

0.264 1.95624 5.17847  3.9% 0.640 1.€5991 0.10601 -4.38 34100 1.62911 0.00131 ~4.43

0,266 1.94618 4.87576  3.28 04660 1.€5730  0.09571 -4.39 34450 1.62904 0.00129 ~4.48

«268 1.93672 4.60098 2.7T " 0680 1.€5607 0.08673 ~4.40 34200 1.62898 0.00126 ~4.48 -
o270 1.92777 4.35052  2.1% 0.700 1.65442 0.07887 =be41 3,250 1.62292 0.00123 <448
1272 1491930 4.12139  1.73 04720 . 1.65291 0.07194 =~4.41 3.300 1.62886 0.00121 -t.48
Je274 1.91127 3.9110% 1,31 04740 1.€5154 0.06582 =~4ekZ 3.350 1.62880 0.00119 =-b.4d
0.276 1.90385 3.74734  0.93 0.760 31.€5028 0.06039 =-4.42 T 3400 1.€2874 0.00117 -4.48
0.278 1,89640 3.52845  D.6D 0.780 1.64917 0.05558 ~=4.43 3.450 1.62868 0.00115 <-4.48

0.280 1,88945 3.372EfL . 0.2% 04800 1.64805 0.05122 <=4e43 - 34500 1.62862 0.00114 <4.48
0.282 1.88290 3.219015 0,01 0820 1.64707 0.04734 ~4eo4h 3.550 1.62857 0.001i2 <h4e4B

0.284 1.87668 3.07€00 -0.25 0.840 1.64€15 0.04385 ~h.4k 3.600 1.62851 0.00111 -4.48

0.286 1.87059 2.942E3 -0.4€ 0.8€0 ~ 1.€4531 G.04070 ~hebd 3.650 1.6284€ 0.00110 <-4.48
04288 1.86483 2.81804 =~0.70 0.888 1.64452 0.83785 <~4J 4t 3,700 1.6284T 0.00108 =64.48

0.290 1.85931 2.701%2 =0,97 0,900 1.€4379 0.03526 <~4.45 3,750 1.€283% 0400107 ~4e4b
0.292 1.85402 2.59209 -1.09 0.920 1.€4311 0.03291 <~4.4S 3.800 1.6282€ 0.00107 <~4.48
0.294 1.84894 " 2.48S42 ~-1.2€ . 0.940 1.€42H8 0.03077 <~4.45 3.850  1.62824 0.00106 ~-4.48
0,296 1.84405 2.3%285 ~1.42 0.9€0 1.€4188 0.02881 =~4o4E 3.900 1.6281C 0.00185 <448

0.298 1.83936 2.30188 <-1.5€ 0.980 1.€4132 0.02702 ~u.4€ 3.950 1.62814 0.0010% ~4.48

0.300 1.83484 2.21€08 -1.7T 1000 1.€4080 0.02537 <~k 4E 4.000 1.62808 0.00104 ° -4.48

0.305 1.82426 2.021€5 --2.00 1,050 1.€3962 0.02182 ~4e4E 44050  1.62803 0.00103 =-4.48

0.310 1.81459 14.85185 -2.2€ 1.100 1.€3861 0.01831 ~4.47 4,100 1.€2798 0.80103 <448
0.315 1.80571 1.70258 <-2.48  1.150 1.€3772 0.C1651 <~4.47 40150 1.€2793 0.00102 <448
0.320 1.79753 1.57057 - ~2.E¢ 14200 1463635 0.01450 ~4.47 44208 1.6278€ 0.00102 ~4.48

0.325 ~1.78938 1.4E221  -2,83 1,250 1.€3€37 0.01282 <447 4,250 1.62783 0.001G2 ~-4.48
0.330 1.78298 1.34836 -2.97 1.300 1.€356€ 0.01139 ~boh7 4.300 1.€2778 0.00102 " -4.48.
0335 1.77648 1428427 =3.0S 14350 14€3512 0401018  <-4.48 44350 162773 0400101 <4448
0.3450 1.77042 1.1€951 =3.21 1,408 1,€3454 0.00913 =44 4.400 1.62768 D.00101 ~-4.48

0.345 1.,76477 1.8$287 -3.30 1.450 1.€3421 0.00826 ~-4.4 4,450 1.€2762 0.00101 -~4.48

0.350 1.75948 1.02333  -3.3%¢ 1.500 1.63382 0.00746 <~4.4B 4.500 1.62757 0.00181 =4.48;
D.355 1.75452 n.gee_u “3.47 1.550 4.E334E 0.COE78 ~4.4¢ 44550 1.€2752 000101 -~4.48
0360 1.74387 0.90226 <~3.54 14600 14€3314 0.00€18 =Go48 4,600 1.62747 0400171 =448

0.365 1.7654% 0.84937 -3.68 1.650 1.63284 D.0056E =-4.48 44650 1.6274Z2 0.00101 -4.48

B+370 1.74137 0.80084 -3.€€ 1.700 1.€3257 0.00520 ~h.4 4,700 1.62737 0.00181 -4.48

B.375 1.73748 0.75620 <-3.71 1,750 1.€3232 0.00480 -4e4E 40750 1.62732 0.00181 =~4.48
0.380 1.73380 0.71504 -3.7¢ 1.800 1.€3205 0400443 ~4.4B 44800 1.62727 0.00102 ~b.48

04385  1.73032 0.67701 =-3.8f =~ 1.850 1.€3188 0.00411 -4.48 4,850 1.62722 0.00102 =-4.48

0.390 1.72703 0.64181. -3.8h 1.900. 1.€3158 0.00382 -4.48 44908 1.€2717 000102 ~=U.47,
0.396 1.72390 ©0.60916 =-3.88 . 4.98D 1.€3149 0.00357 -4.48 4.950 1.62712 0.00102 -4.47

0.400 1.72093 0.57882 -3.91 2.000 1.&31;_2 0400334 =-4.48 5.000 1.62707 0.00102 -4.47

0.410 1.71542 0.52427 -3.97 2.050 1.€3116 0.C0213 <~4.48 5,100 1.62609€ 0.00103 ~4.47

Del20 171042 047672 =-4.07 - 24100 1.€3101 0.002%% ~4.438 5.200 - 1.62€68€ 0.80104 ~4.47

0.430 1.70587 0.43505 =~4.06 24150 1.€308E 0.00277 =-4.4% 5.300 4.6267€ 0.00105 -4.47

Bobh0 1.70171 0.39832 ~-4.4C 2200 1.€3073 C.00262 <=u4.4% Se400 1.€2E65 0400105 <447
0.450 1,69789 0.3€581 <-4,13 2,250 1.€3060. 0.00248 ~-4.43 5.508 1.62€55 0.00106 ~4.47
0.460 1.69438 0.33€90 -4.1€ 2.300 1.€3048 0.00235 -~4.4% 5.600 1.62€44 0.00107 -=~beb?
0470 1.6911% 0.31108 -4.18 24350 1.€3037 0.00223 <~4.4E 5700 1.62633 0.00108 =4.47

U.480 1.68BIF 0.28785 -u.21 2.400 1.€3028 C. 00212 -4.a4% S.800 1.62622 000103 -4.47.
04498 1.68537 0426714 =4.23 24450 1.€301€ 0.00203 -4.48 5,900 1.62611 0.00110 - =4.47

0.500 1.68280 0.24837 ~4.25 2.500 1.€300€  0.C0195% ~4.4%C 6.000 1.62600 0.0011Z <-4.47
0.510 1.68040 . 0.23138 =4.2€ 24550 1J€2996 0.00186 =-4.4§ 6+100 1.6258C -0.00113 -4.4%
04520 1.,67616 0.21536 ~-4.28 24600 1+€2987 000173 —hehS ©eZ00 1462578 000114 " ~—hedl
0,530 - 1.67608 0420133 =425 24650 1.€2978 0400172 <-4.42 6.308 1.€256€ 0.00115 ~4.4E

0.548 1.67412 0.18913 ~4.3T 2.700 1.€2970 0.C01€6 =-4.4% 6,408 1.62555 0.00116 ~4,4E,

J. Phys. Chem. Ref. Data, Vol. 5,vNo. 2, 1976



452 H. H. U
TABLE 50. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR KI AT 293 K (continued)*
by n ~dn/dx dn/dT A n -dn/d)-  dn/dT A n -dn/d)  dn/dT
sy . pmt 1075 K- pm pm=t 10-5 K um wm~ 108 K
€.500 1.62543 0.00118 ~t.4f 12.800 1.€1481 0.00225 ~-4435 26.508 1.56323 0.005%7 -3.54
€.600 1.62531 0.00119 -4.4E 13,000 1.€143€ 0.00228 =-4.3% 27.000 1.56041 0.00573 =3.48
64700 1.62513 0.00120 ~4.4E 13.200 1.€1330 0.00232 -4.3% 274500 1455750 0400530 =3.42
64800 1.62507 0.00122 <=4ebE 13,400 1.€1343 000236 =~4.33 28.000 1455451 0.00607 <+3.3E
6.900 1,62495 0.00123 -4.4E 13.600 1.€129€ 0.00240 -4.33 28.500 1.55143 0.00624 ~-3.2%
7.000 1.62482 0.00125 =he4E 13.800 1.€1247 D0.00244 -4432 29.008 1.54827 0.00642 -3.23
74100 1.€2470 0.00126 ~i.45 14,000 1.€1198 0.00248 =-4.37 29,500 1.54E02 0.006€C -3.15
7.200 1.62457 0.00128 ~-4.4% 14,200 1.€1148 0.00252 =431 30.000 1.54167 0.00673 -3.08
74300 1.62444 0.00129 <-b.45 14.400 1.€1097 U0.00256 -4.30 30.500 1.53822 0.00633 -3.00
7400 1.€2431 0.00131 =445 14.600 1.€1046 0.00260 =4.23 31.000 1.53466 0.00719 =2.52
7.500 1.62418 0.00132 ~4e4f 14,800 1.€0933 0.00284 -4.2% 31.500 1.53103 0.00739 -2.83
74600 1,62405 0.0013% =445 15.000 1.€09%0 0.00268 =4.28 32.000 1.5272€ 0.00761 -2.7%
7.700 1.62331 D0.00135  -4a45 15.200 1.6088€ 0.00272 -4427 32.500 1.523%2 0.00733 -2.64
7.-800 1.6227¢ 0.001237 ~4.4% 15.400 1.€0831 0.00276 -4.27 33,000 1.54S45 0.00006 —2454
7.900  1.62364 GC.00138 ~4.4% 15.600 1.€077€ 0.00280 =-4.2€ 33.500 1.51537 (.00829 -2.4%
8.000 1.62350 0.00140 <-dbobh 15,800 1.€071C 0.0028% ~4.25 34.000 1.511T€ 0.00883 -2.32
84100 1.€233€ 0.001%1 ~4, 4l 16.000 1.€0652 0.00288 <4.2% 34,500 1.50€83 0.00878 -2.21
8.200 1.62322 0.001k3 <W bl 16.200 1.€0€06L (6.001293 -4.2% 35.080 4.50233 0.009T4 <-2.08°
84300 1.62307 G0.001%5 ~4.4k 16.400 1.€0545 0.00287 =4.23 35,500 1.49778 0.00931 -1.95
84400 1.62233 0.00186 ~4.4h 164600 1.€0485 0.00301 =-4.22 36.000 1.4930€ (.009E3 -1.8Z
8.500 1.62278 0.00148 <-4.43 164800 1.€6425 0.00205 ~4.21 36,500 1.48820 0.00388 -1.68
8.600 1.62263 0.00150 ~-4.43 17.000 $.€0383 0.80218 -u.21 37.000 3.482318 0.01018 ~-1.53
84700 1,62248 0.001%1 <4443 17,200 1.€0301 €.00314 ~4.20 37.500 1.47802 0401043 =1.37
€.800 1.6223F 0.00153 <4443 174400 1.€0238 0.C0318 =-4.1F 38,000 1.4726S 0.01082 -1.20
8.900 1.62218 G0.00155 ~=4.43 17.600 1.€0174 0.00323 -4.18 38.500 1.46720 0.01135 -1.02
8,000 1.62202 0.001%6 =443 17.800 1.€0109 0.00337 ~4.17 39.000 1.46153 0.01151 -0.8%
90100 1.6248€ 0.001%6 ~—4e43 164000 1.€0043 0.00332 <=G4e1€ 394500 1.45%563 Ge01187 <-0.€5
34200 1.62171 0.001E0 -4.42 184200 1.5997€ 0.00336 =-4415 404000 1.4496€ 0401226 -0.4%
94300 1.62155 0400181 ~4e4Z 184400 1.59908 0.003%1 ~-4.1% 40.500 1.44343 0.01286 -0.23
C.400 1.62138 0.001€3 =~4.42 18.600 1.59840 0.00345 <4.17 41,0008 1.43700 0.01377 0.0T
9.500 41.62422 0.004E8 =4.42 18.800 1.£0776 0.00387 -4.1Z 41.600 4.4303C ©0.04351 0.2%
9.600 1.62105 0.001€6 <~4.42 19,000 1.59700 0.00354 -4.11 42,000 1.42348 0.01397  0.4%
Se700 1.6208% 0.001€8 ~4441 190200 1.59628 0.C€0359 -4.4T 42,500 1.41€38 0,01445 0.76
9.800 1.62072  0.00170 =t.41 19.400 1.%59556 0.00384 <-4.08 43.000 1.40903 0.01496 1.04
9.900 1.62055 0.00172 =441 19,600 1.59483 0.003E8 ~4.08 43.500 1.40161 0.01549 1.3%
10,000 1.62037 0.00173 -4.41 19,800 1.59409 0.00373 <407 44,000 1.39353 0.01605 1.€5
104200 1.62002 0.00177 =441 204000 1.5933% 0.00378 <-4.0€ 44,500 1.3853€ D0.016€4 1.99
10.400 1.61967 0.00180 ~4.40 20,500 2.591%2 0.00290 -4.03 45,000 1.37€88 0.01727 2.3%
10.600 1.62930 0.0018% =-4.4T 214000 1.%8944 G.00402 ~4.00 45,500 1.36808 0.017%3 2.73
10.800 2.61833 0.00188 -4,3° 21.500 1.%873% 0.00415 =3.S7 46,000 1.35895 U0.018E3  3.11
11.000 1.64855 0.00181 ~-4.3% 22.000 4.58529 0.C0428 -3.97 46,500 1.34945 0,01937 3,53
11.200 1.61817 0.00135 =438 22.500 1.%82I2 0.00441 -3.90 47.000 4.33957 -0.02016 3.97
11.400 1.€4777 0.00198 <-4.38 23.000 1.58088 0.004E4 <-3.8€ 47.500 1.32928 0.02101 440
11.600 1.61737 0,00202 =438 23.500 3.57857 0.00468 ~3.82 484000 1.31855 0.,02191 4.S4
14.800 1.61696 0.00206 ~4437 24.000 1.57620 000482 ~-3478 484500 13073€ 0.02287 Sett
12,000 1.61€55 (0.00209 -4.37 24,500 1.57375 0.00496 -3.73 49,000 1.29567 0.02390 6.0%5
12,200 1.61613 0.00213 -4.3€ 25.000 1.57124 0.00511 ~3.€% 49.500 1.2834%4 0.02501 6.€E
12,400 1.61570 0.06217 <-4,3€ 25.500 1.56864 0.00526 ~-3.EL 50,000 1.2706& 0.02621 7.31
12.600 1,61526 0.00221 -443% 264000 1.56598 0.00541 =3.59

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated valuee in various wavelength ranges, see the text of subsection 3.12, The
number of digits with an overstrike are not relevant to accuracy of the data,
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TABLE 54. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR KI

s Wavelength and - . Dispersion Equation
ource Temperature Ranges X in ym; v in em~t
Harting, H. [30] 0.248-1.083 ym n=1.61974 4 —2:01509
1943 293 K (A -0.1737)1-%
5 2.530 )*
Ramachandran, G.N, [17] 4.0-29.0 ym n? = 2,6499 +
1947 311 K A2 - (102.0)2
. ' 2 2.
Ramachandran, G.N. [17] 0.253-0. 615 ym n?=1.4532 4 —Q:21808° | 0.8027)
1947 339 K A - (0.1290)2 3% - (0.1805)%
401780 X
A% - (0.2190)2
i 1r-a2
Hadni, A., Caludel, J., 40-667 ym vkt =g+ T dnmp P e
Morlot, G., and 290 K i (1-0.2)" + (6. Q.)
Strimer, P. [25] 1 1
1968 6,9, *
nk =T dmp, —————————
i (1-0.3" + (5, )
i 1%
2 2
Present work 0.25-50.0 um n? = 1.47285 + 0.16512 X + 0.41222 X
1975 293 K A% - (0.129)2 )2 - (0.175)2

0.44163 )? 4016076 AZ
A%~ (0.187)2 X2 - (0.219)2
0.33571)2  1.92474 )2

A - (69.44)% X2~ (98.04)

*-1.2, O =v/y; v =102 em, vy = 144 em-1; 6 = 0.084, 6, = 0.3; py =0.17, pp=0.022;
. 12,

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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3.13. Rubidium Fluoride, RbF

The refractive index of RbF is available only for a
single spectral line, the sodium D line, measured by
Spangenberg [45] in 1923 using the immersion method.
One of the reasons for the scantiness of the data is
difliculty in crystal growing. Though litde auention was
paid to the refractive index measurement, a number of
other physical properties of RbF were investigated.
Values of a few of them are given in tahles 2 and 3.
Although there is only a single value of n available, a
dispersion equation can be formed by correlating the
dielectric constants and the wavelengths of absorption
peaks to the refractive index by the two-oscillator
model. Using the values of known parameters from
table 3 and the available value of n:

€;=06.48,

€uwv=1.93,

Xe=0.124 pm (average of two peaks),
\=63.29 ym,

n=1.398 for A=0.5893 um

the value of the adjustable parameter 4 of eq (13) is
found to be 1.395. This leads to a dispersion equation
for RbF at 293 K in the transparent region from 0.15-
25.0 pm.

0.585\2 4.5\
—(0.124)% " A2— (63.29)%

n?2=1.395+ v 47)
where \ is in units of um.

No experimental data on dn/d7T are available. Qur
empirical parameter values in table 5 were used to
construct a dn/dT formula for the transparent region:

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976

1.581 A
(\2—0.01742)2

dn:_

Znﬁ

8.25(n2—1)— 0.89+

227.50\4

(A2 —4005.62)2° (48)
where dnr/dT is in units of 10-% K-1 and A in pm.

Equations (47) and (48) were used to generate the
recommended values of refractive index and its wave-
length and temperature derivatives. In the table of
recommended values, more decimal places than needed
are given, for tabular smoothness and internal com-
parison. The readers are advised to follow the criteria
given below in order to find meaningful values from the
table.

For refractive index:

Wavelength range Meaningful Estimated
(um) decimal place uncertainty, *=
0.15- 0.21 2 0.02
0.21- 0.30 3 0.008
0.30- 0.10 3 0.006
0.40-.1.50 3 0.005
1.50- 8.00 3 0.006
8.00~11.00 3 0.008
11.00-15.00 3 0.02
15.00-25.00 2 - 0.03
For dn/dT:
0.15- 1.00 1 0.8
1.00-10.00 1 0.6
10.00-20.00 1 0.8
20.00-25.00 0 =1
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TABLE 55. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR RbF AT 293 K*

-dn/d) dn/dT A -dn/d)  dn/dT X -dn/dx ~ dn/dT
‘;‘n n um/.i 10-5 K- pm ? ym= 109K um ? pm-t 10-P K-
04150 4.75833 13,8:325  3.68 0.270. 4.4397€ 0.46641 -2.4% 0.700 1.39827 0.01889 -2.51
0.152 1.73044 12.093909  2.54 0.272 1.43885 0.4523%F -2.8%4 0.720 1.39491 0.01737 -2.51
0,154 1470772 10.6€528 1.68 0274 1.,43795 0.44002 =2.4% 0.748 1.39457 0.01601 -2.51
0,156 1.68762  9.47186  1.02 0.276 1.43708 D.427E0 =2.44 0,760 1.39627 0.81480 -2.51
0.158 1.66371 - B.4ET64  0.50 04278 1443624 0.41567 -2.44 0.780 1.39398 D.02372 -2.51
0.160 1.,65365 7.64443  0.03 0.280 1.43547 0.40421 -2.4% 04800 1,39372 0.01275 =2.51
0,162 1.63317 6.8£328 -0.25 04282 1.434FZ 10.39318 ~2.4T 0,820 1439347 0.01188 =-2.51
0.164 1.62505 6.2%5186 =-0.53 0.284 1.43385 0.28257 <-2.4% 0.840 1.39324 0.01110 -2.51
04166 1.61411 5.70278 <=0.7€ D.286 . 1.43308 0.37235 =-2.45 0.860 1.39302 0.01038 -2.%1
0.168 1.60320 5.22226 <«0.9% © 0.288 1.432F€ 0.3€2527 -2.4%F 0.880 1.39282 0.00974 -2.51
0.170 159318 4.79934 =1.12 04290 - 1.43164 0.35304 =-2.4€ 04900 139263 0.00915 -2.51
04172 '1.58397 4.42813 =1.28 04292 1443095 D£.34391 <2.4€ 0.9280 1.3924€ 0.008€2 -2.5]
0.174 1.57545 4,09243 =1.38 0.294 1443027 0.33510 =2.4€ 0,940  1.39229 0.00813 "~2.5]
04176 1.56757 3.79531 =143 0,296 1.42961 0.326E1 ~2.4E 04960 1.39213 0.00783. -2.5]
B+278 1456025 3.528¢ -1.58 02228 1442896 0431841 -Ze4C 0380 139198 0400729 -2.51
0.180 1.553%4 33,2850k ~-1.€E 0.380 1.42833 0.31050 -2.4E 1,000 3.3918% - 0.00691 . -2.51
0.182 1.54708 3,07238 ~-1.73 - 00305 1.42€83 0.29189 =-2.47 1,050 1.39152 0.00611 -2.51
0.484 1.5411% 2.87E01 -1.7% 04310 1.42541 0.27473 -2.47 14100 1.3912Z3 0.00548 -2.51
0.186 4.53557 2.69747 -1.8% 0.245 1.42408 0.25906 ~2.47 1.450 1.39097 0.00482 ~2.51
04188 1.53034 2.534€8 -1.97 0320 1.42282 0.24455 =2.48 1,200 1,39073 0.004%8 -2.51
04190 1.52542 2.385848 ~1.9% 00325 1.42163 0423115 -2.48 1250 1439052 0.00411 =-2.51
0.192 1.52078 2.24940 <-1.99 0.330 1.42050 0.21875 -2.43 1.300 - 1.39032 0.68381 ~2.51
0,194 1.51641  2.12403 -2.02 0335 1.419%4 0.20725 =2.48 1.350 1.39014 0400355 ~2.51
0.196 1.51228 2.008€7 <~2.05 ©0e340 1.41843 0.19€57 ~-2.42 1,408 1.38997 0.08334 <-2.51
0.198 1.50837  1.90201 -2.08 0,345 4.41757 0.18684 <-2.4F 1.456 1.38980 0.00316 -2.51
0,200 150467 1.803 =~2.11 © . 0.350° 1.4265€ 017740 -2.43 1,500 1.38365  0.0808301 -2.51
0.202 1450115  1.71213 ~2.14 0355 1.41570 016877 =~2.4% ~  1.550 1,38950 0.00288 -2.51
04204 1.49781 1.62736 <-2.1€ - " 0.3€0 1.41487 0416071 ~-2.4¢ 1,600 1.3893€ * 0.00277  -2.51
0.206 1.49464  1.54852 <=2.18 0.3€5 1.41409 0415318 =2.45 1.650  1.38922 0.80268 -2.51
0,208 1.49162 1.47508 <~2.20 - - D370 1.41334 0.14612 =2.49 1.700 1.38909 0.00261 -2.5
0.210 1.48874 1.40€f6 -2.2Z 0.375 1.41263 0.13951 =2.43 1.750 1.3889€ 0.00255 2.5
0.212 1.48539 1.342E8 -2,23 © 0e38D 1.41135 €.13330 =-2.4% 1.800 1.38884 0.002850 -2,50
0.214 1.48336 1.,28263 <2425 0,385 1.41129 0.1274E =2.49 14850 1.38871 0.00246 =2.50
0.216 1.4808€ 1.22648 <-2.2€ 0390 1.41067 0.12197 -2.50 1.900 1.38859 0.00243 -2.50
04218 1.47846. 1,17381  =-2.28 04395 1.41007 0411681 =-2,50 1.950 1,38847 0.00240 -2,50
0,220 1.4761€ 1.12433 -2.23 0.400 1.40950 0.11193 =2.50 2.000 1.38835 0.00233 -2.50
0.222 1.47336 1.07778 ~-2.3T ‘04410 1.40843 0.10300 -2.50 . 2.050 1.38823  0.00237 =2.5
0.224 1.47186 1.033%% <-2,31 0.420 1.40744 D.09501 <=2.5 2,100 1.38811 0400237 - =245
0.226 - 1.46382 0.992€2 =-2.32 0.430 1.40653 0.08786 =2.50 2,150 1.3873S 0.00236 - -2.5
0.228 1.46787 0.953€1 -2.33 O0o440 1.40568 0408142 =2.5 2,200 1.38788 0.00237 -2.%
0.230 1.46600 0.91676 =-2.3% 0450 1.40430 0.07561 =2.50 2,250 1.3877€E 0.00237 -2.50
0.232 1.46420 0.88191 -2,35 . 0.4€0 1.40417 0.07036 =2.50 2.300 1.38764 0.00238 =-2,5C
0.234 . 1,46247 0.84832 .-2.3% 0.470 1.40349 0.06560 =2.50 2.350 1.38752 0.00239 -2.5
0.236 1.46081 0.817€6 =-2.3€ 0.480 1.40285 0.06127 -2.50 2.408 1.38740 0.002%0 <2.5]
0.238 1.45920 0.78801 -2.37 0.490° 1.4D22€ 0.05732 =-2.5 2.450 1.3872¢ 0.00242 2.5
0.240 1.45765 0.75%87 =2.37 0.500 1.40171 0.05371 =2.51° 2,500 1.3871€ 0.00243 -2.5
0e242 1.4561€ 0.73214 -2.3% 0.510 1.40118 0.85041 -2.51 24550 1.3870&% 0.00245 <-2.5
G244 1.45472 0.70773 -2.39 04520 1.40070 0.04738 <-2.51 2,600 1438691 0400248 <~2e4
9.246 1.45337 0.68355 -2.39 04530 1.40024 0.04459 -2,51 . 24650 138679 0.00250 ~2.49.
0.248 1.45489 D.5€0E2 2,47 0.540 1.390980 0.04203 =-2.51 2.700 1.38666 0.08252 -2.49
0.250 1.45068 0.63858 -2.41 8.550  1.39940 0.03966 -2.51 2,750 1.38€54- 0.00255 - -2.43
0.252 1.44943 0.617E5 -2.40 0.560 1.39901 0.03748 -2.51 2,800 1.38€41 0.00257 =-2.48
0.254 1.44827 0.59768 -2.41 0.570 1.39884 0.03546 -2.51 2,850 1.38628 - 0.00250 -2.4
0.256 1.44704 0.578E2 -2.41 0.580 1.39830 0.03258 -2.51 2.908 41.3861F 0.00263 ~2.4
0.258  1.44530 0.5€040 =2.42 0.590 1439797 0.0318% <=2.51 2.950 1.38€02 0.00286 =~2.49
04260 1.46480 0.542%8 <2.42 0.600 1.3976€ 08.03022 =-2.51 3,000 1.38588 0.002639 <=2.47
04262 1.44373 0.52632 =2.42 0.620 © 1.,39709 0402731 =-2.51 3.050 1.38575 0.00272 <=2.4
Ua2646 1.44269 0.51037 <-2.43 04640 1439657 0402478 =2451 3.108 1438561 0400275 =243
04266 1444188 0.48509 <-2.43 0,660 1.39608 0.02256 =-2.51 3.150 1.38547. 0.00279 -2.43
0.268 1.44071 0.48045 =2,43 ° D.680 1.395€6 0,020861 -2.51 3.200 1.38533 0.00282 ~2.48
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TABLE 55. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR RbF (contimued)*

IS n -dn/d) dn/dT X n -dn/dx dn/de by n —dn/dik dn/d'I‘1
um e 105 K~ um pm= 1075 K- um pom = 10-5 K-
3.250 1.38513 0.00285 -2,48 6.400 1.37230 0.00543 =2.3% 12.600 1.31935 0.01176 -1.91
2.300 1.38505 0.00289 =-2.48 6500 1.37175 0.C005%52 -~-2.3% 12.808 1.31758 0.01200 -1.88
3.350 1.38430 0.00292 <~2.48 6.600 1.37416 0.C00561 -2.3% 13.000 1.315I5 0.01224 ~-1.88
3.400 1.38475 0.00296 =~2.48 6,700 1.37063 0.00570 =-2.38 13,200 1.21268 0.01249 -1.83
3.450 1.38461 0.00239 -2.48 6.800 1.37005 0.00579 -2.38 13.400 1.3101I¢ 0.01274 -1.80
3.500 1.38445 0.00203 -2.48 6.900 1.36947 0.C0588 =2.37 13.600 1.30758 0.01239 -1.77
3.550 1.38430 0.00306 ~-2.48 7.000 1.36888 0.00597 =-2.37 13.800 1.3049€ 0.01324 -1.7%
3.600 1.38415 0.00310 =-2.48 7.100 136827 0.C0606 =-2.3€ 14,000 1.30229 ©0.01350 -1.71
3,650 1.38333 0.00315% -2.4% 7.200 1.36786 0.00615 -2.3F 144200 1.2995€ 0.01376 -1.67
3.700 1.38383 0.00318 -2.48 7.300 1.36704 0.00€25 -2.35 14,400 1.29€78 0.014T3 -1.€%
3,750 1.38357 6.00321 ~2.47 7.400 1.36€K1 0.00€38 -~2.3% 14,600 1.29335 0.01430 -1.60
3.800 1.38351 0.002325 =2.47 7.500 1436578 0400643 =-2.3% 14.800 1.2910€ 0.01457 -1.57
3.850 1.38335 0.00229 <-2.47 7.600 1.36513 0.00652 -2.3% 15,000 1.28812 0.01485 =-1.53
3.900 1.38318 0.00333 ~-2.47 7.700 1.36447 0.00662 =~2.33 15,200 1.28%512 0.01513 =-1.49
3.950 1.38302  0.00237 -2.47 7+800 1.36330 0.00671 =2.33 15.400 1.2820€ 0.01542 -1.45
t.000 1.38285 (0.00351 -2.47 7.900 1.36313 0.00681 =-2.32 15.600 1.27895 0.01571 -1.4T
4.050 1.38268 0.003&h <-2.47 B.800 4.36244 0.00650 =-2.32 15,808 1.27578 0.01600 -1.3E
4,100 1.38250 0.00348 =2.47 8.100 1.3617¢ 0.00€33 -2.31 164000 1,27255 0.01630 ~1.32
4150 1.38233 0.00382 -2.47 8.200 1.36104 0.007809 =-2.31 16.200 1.2632€ 0.0186€8 =-1.27
4.200 138215 Ce003IEE ~Za4E 8.300 1436033 000719 -2+30 16400 1426591 0.01691 -1.22
4,250 1.38197 0.06360 <=2.4€ 8.400 1.35961 0.00728 =2.29 16,600 ' 1.26250 0.01723 =1.17
4,300 1.38179 0.003E4 =2.4E 8.500 1.35887 0.00738 =-2.29 16,800 1.25902 0.017E4 <=1.17
4.350 1.38181 0.003€8 =2.4E 8.600 1.35813 0.00748 =2.28 17,000 1.25548 0.01787 <=1.67
L.L00 1.38142 0.00372 2.4F A.700 1.38738 0.00767 =2.27 17.200 1.25187 0.01820 -1.02
4,450 1.38126 0.80376 <-2.4€ 8.800 1.35€62 0.00767 =-2.27 17.400 1.24820 0.01853 -0.96
4.500 1.3810% D0.00380 -2.4E © 84900 1435584 0.00777 -2.2€ 17.600 1.24446 0.01887 =-0.<0
4.550 1.38085 0.00285 -2.4€ 9.000 1.35506 0.00787 -2.2% 17.800 1.24865 0.01922 -0.8%
4.600 1.3806€ 0.00383 -2.45 94100 1435427 0.00787 ~-2.2% 18.000 1.23877 0.04357 -0.77
4,650 1.38047 0.00393 -2.4% 9.200 1.35347 0.00807 -2.2% 18.200 1.23282 0.01393 -0.71
4,700 1.38027  0.00397 =-2.45 9.300 1.3526€ 0.00817 -2.23 18.4008 1.22880 0.02030 -0.€%
4,750 1.38007 0.00401 <2.4F 9.400 1.35184 0.00827 =2.23 18.600 1.22470 0.020€7 ~-0.57
4.800 1.37987 0.004C05 <-2.45 - 9.500 1.35100 0.00837 -2.22 18.800 1.22053 0.021I05 -0.50
44850 1.3796E 0.00409 =2.45 9.600 1.23501€ 0.00847 =-2.21 19,000 1.21€28 0.02143 <~0.42
4.900 1.37946 0.00413 <~2.4% 9.700 1.34931 0.00857 -2.20 19.200 1.2119€ 0.02183 -0.35
4.950 1.37925 0.00418 ~2.44 9.800 1.348%5 0.00867 =-2.2T 19.400 1.2075% 0.02223 -0.27
5.000 1.37904 0.00422 <-2.44 9.900 1.34758 0.00878 =-2.1%5 19.600 1.2030€ 0.02Z€4 ~0.18
5.100 1.37851 0.00430 <-2.44 10.000 $.34669 0.00888 <-2.13 19.800 1.19849 0.02306 -0.17
5.200 1.37818 0.00439 -2.4b 10,200 1.34430 0.00903 -2.1€ 20.000 1.19384 0.02349 ~0.01
5.300 1.37774 000447 -2.43 10,400 1.3430€ 0.00930 =-2.1%F 20,500 1.18182 0.02453 0.23
5,400 1.37729 0.004%6 -2,43 10.600 1.34118 0.00951 -2.13 21,000 1.16324 0.02576 0449
5.500 1437683 GC.004EL <-2.43 10.800 1.3392€ 0.00572 =217 21,500 1.15€05 0.02760 0.77
£.600 1.3763€ 0.00473 -2.42 11.000 1.33729 0.0093% -2.0% 22.000 1.14223 0.02831 1.08
5.700 1.37588 0.00482 -2.42 11.200 1.33528 0.01016 -2.07 22,500 1.12773 0.02970 1.42
5.800 1.3753¢ 0.00490 -2,42 11.400 1.33323 0.01038 =-2.0% 23,000 1.1125Z2 0.03117 1,80
5.900 1.37430 0.00499 =2.41 11.600 1.33113 0.01060 <~2.03 23.508 1.09€54 0.03275 2.21
6000 1437440 0.00508 <-2.41 11,800 1.32898 0,01083 -2.01 26,000 1.07974 0.03444 2.EE
€0100 1.37388 0.00516 ~2.41 12.000 1.32680 0.01176 =1.98 244500 1.06Z08 0.03626 3.16
€.200 1.37336 0.00525 -2.47 12,200 1.3245€ 0.01129 -1.9€ 25.000 1.04347 0.03821 3.71
6.300 1.37283 0.0053% =-2.4T  12.400 1.32228 0.01152 =-1.9%

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.13. The
number of digits with an overstrike are not relevant to accuracy of the data.
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3.14. Rubidium Chloride, RbCl

Rubidium chloride is hygroscopic and must be care-
fully handled to preserve the surface polish. The trans-
mission region of RbCl is approximately from 0.18 to
40 pm. The gradual decrease in iransmittance at
shorter wavelengths is due to surface scaitering that
is caused by the roughness of the surface, and not to
absorptién or scaitering within the material itself [105].

The available data on the refractive index of RbCl
are very limited: only three reporis were found. Sprock-
hoff [95], in 1904, was probably the first to measure
the refractive index of RbCl for three spectral lines
(the C, D, and F lines), by the minimum deviation
method. These three values remained unchecked until
Gyulai [27], in 1927, performed experiments for an
extended wavelength region from 0.19 to 0.58 pum by
the deviation method at an elevated temperature, 321 K.
The accuracy of his measurements is one unit of the
third decimal place, but the reported valuee are given
to the fourth place for tabular smoothness. The refrac-
tive index for sodium D line was remeasured using the
immersion method at room temperature by Wulff and
Heigl [87]in 1928, and the result deviated from that of
Sprockhoff only in the fourth decimal place. In addition,
the temperature derivative, dn/dT, for sodium D line
in the temperature range from 296 to 298 K was deter-
mined, and a value of —1.0X10~4K-! was reported.
This value is obviously inaccurate.

The values reported by Gyulai [27) were adopted in
the present work 1¢ generaie reference data on the
refractive index of RbCl. Since the data was obtained
at a temperaure of 321 K, dn/dT is needed 1o reduce
this set of data ta 293 K Na experimental data an dn/dT
are available to carry out the corrections, but our em-
pirical findings permit reasonable estimation of dn/dT
for a wide wavelength range. Using the predicted
parameters in table 5, the following dn/dT formula
was constructed for RbCl:
2n %=-—10.80(n2——1) —0.84+

2.006)*
(X2—0.02756)2

186.32)4
(\*—7368.51)%’

49)

where dr/dT is in units of 105 K~* and A in wm. This
equation was used to reduce Gyulai’s data to 293 XK.

Radharkrishnan |48] worked out a dispersion formula
(shown in table 62) expressing the refractive indices of
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RbCl in terms of its characteristic absorption peaks,
using Gyulai’s data. The wavelengths of ultraviolet
absorption peaks, indicated by his equation, agree with
the measured values listed in table 3. However, no in-
formation concerning the infrared absorption peak and
dielectric constants was given. This leads to large un-
certainties in the long wavelength region. Since the
wavelength of the fundamental infrared absorption peak
and the dielectric constants for high and low frequencies
are now available (see table 3), a better formula of the
Sellmeier type can be constructed, and the extrapola-
tion into the infrared can be carried out with less un-
certainty. By using the known parameters with eq (10),
the least-squares fitting of Gyulai’s data (reduced to
293 K) yielded a dispersion equation for RbCl at 293 K
in the transparent region, 0.18-40.0 pom.

n?=1.47558
. 0.56600) 0.14493 ) 2.74000)
TAE—(0.138)7 ' \*— (0.166)% Az— (85.84)2°

(50)

where A is in units of wm.

Eguations (49) and (50) are used to generate the
reference data given in the table of recommended values
on refractive index, dn/d\ and dn/dT. In this table,
more decimal places than needed are given for the pur-
pose of tabular smoothness. In order to use this table
properly, the rcaders should follow the criteria given
below.

For refractive index:

Wavelength range  Meaningful Estimated
(m) decimal place uncertainty, *+

0.18- 0.20 2 0.02
0.20- 0.25 3 0.005
0.25- 0.35 3 0.004
0.35- 1.50 3 0.002
1.50-10.00 3 0.004

10.00-21.00 3 0.008

21.00-40.00 2 0.02

For dn/dT:

0.18- 0.20 0 =1
0.20-30.00 1 0.5

30.00-40.00 0 =1
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TABLE 58. - RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR RbCl AT 293 K*

- dT by -dn/d\  dn/dT X -dn/dx  dn/dT
i‘m : » d,:.ﬂl 13%1{-1 pm n gt 105K pm n pm=t 105K+
0.180 1.9539€ 21.24E17 15.0C 0.300 1.5493% 0.61289 -3.81 1,008 1.48365 0.010€5 -3.94%
0,182 1,91553 17.40495 10,81 00305 1.6463€ 0.£7205 -3.83 1.050 1.4831€ 0.0092Z1 -3.9%
0.184 1.88364 14.62800° 7.87 0.310 1.54422 0.53514 -3.8% 1.198 1.48273 @€.00803 ~-3.94
0.186 1.85657 12.53784 - 5.72 0315 1.56163 0.50152 -3.85 1.150 1.48235 0.00736 <-3.9%
N.1832 1.A3318 10.3130% Lot 0.320 4.83920 D.47081 ~-3.Rf 12208 {$.4AP02 0.0062L =3.94
0.290 1.81263 9.61788 2.8% 0.325 1.53€31 0.44270 -3.86 1.250 1.48172 0.00556 -~3.9%
0,192 1.79455 8.5€336  1.86 04330 1.53477 0.41630 =3.87 1300 1.481%€ 0.00438 -3.9%
0.19% 1,77832 7.68363  1.07 04335 1.53274 039316 -3.88 14350 1.48122 0.00449 -3.9%
0196 1,76370 €.95498  0.42 00340 1.53083 0.37129 -3.88 1400 1.48101 0.00407  -3.94
0.198  1,75043 €.32348 - -0.11 0.345 1,£2903 0.35108 =-3.89 1.450 1.48082 0.00370. -3.9%
0.200 1.73832 5.79414 =0.S5E 04350 1.£2732 0.23239 -3.8€ 1.500 1.4808&4 0.00339 -3.S4
0.202 1.72722 5.32348 -0.93 04355 1.52570 0.21506 =-3.50 1.550 1.48048 G.00312 -3.9%
0.204 1,721699 4.91387 -1.2% 0,360 1.52417 0429897 =3.90 1.600 1.48032 0.00288 =-3,94
UeZ00 1470753 4055251 =1a52 Qed€5 1452271 Ue2B4BU <—J0931 1l.050 1.4801Y9 UeUDZOI ~3.94
0.208 1,E9875 4.231E8 <-1.7€ 0.370 1.52132 0.27006 =-3.91 1.700 1.4800€ 0.00249 -3.9%
0210 1.69058 3.94520 -=1.97 B.375 1.520081 D0.25785 =3.91 1.750 1.4799% 0.00233 =-3.9%
0.212 1.€8235 3.68806 =2.1F 0.380 1.51875 0.244S1 =3.91 1.800 1.47982 0.00219 =3.9%
0.214 1.€7581 3.45€20 -2.30 0.385 1.5175€ 0.2335& ~3.92 1.858 1.47972 0.00206 =3.Sh
0,246 1.66911 3.2L€25 2,44 0.390 1.51642 0.22290 -3.92 1.908 1.47962 0.00155 -3.9%
0,218 1.66281 3.05540 -2.57 0,395 1.51533 0.21291 =3.92 1.950 1.47952 0.001385 =3.Gh
0,220 1.65688 2.88130 -2.68 0.400 1.51429 0.20354 =3.92 2.000 1.47943 0.00176 -3.9% -
0.222 1.65128 2.724§7 -2.77 0.440 1.51234 D.18€&L -3.92 2.050 1.47935 0.601E9 =3.94
0.224 1.64598 2.57573 =2.8€ 0,420 - 1.%51055 0.17126 =-3.93 2.100 1.4792€ 0.00162 -3.93
0.226 1:66097 2.44111 -=-2.94 0,430 1.50891 0.15774 =3.93 2150 1.47%18 0.00156 . ~3.53
0.228 1.63621 - 2.31€89 <+3.01 0,440 1.50739 0.145€5 =~3.93 2.200 1.47911 0.00150 -3.93
04230 1.6316% 2.20158 ~3.08 0.450 4.50599 0.13480 =-3.93 2.250 1.47903 0.001%5 ~-3.93
0.232 1.62740 2.0954k -3.1% 0.460 1.50469 0.12503 -3.93 2.300 1.4783€ 0.004%1 -3.93
8.234 1.62331 1.99647 ~3.19 0.470 1.5034S 0.11621 =3.54 2.350 1.47889 0.080137 -3.93
0.236 1.61941 1.90434 --3.2%4 0.480 1.50236 0.10822 =3.94 2400 1.47883 0.00133 --3.93
0.238 1.61569 1.81842 ~3.2% 0.490 1.50232 0.10037 =-3.9% 2.450 1.4787€ 0.00130 -3.93
0e240 14621213 1,73815 ~3.33 - 04500 1.50034 D.09436 ~—3J.9% 24500 1447870 0.00127 -3.93
0.242 1.60873 1.6€304 <-3.37 0.510 .1.49943 0.08834 =3.94 2,550 1.47863 0.00125 =3.93
0.244 1.60547 1.592€6 -=3.40 0.520 1.49857 0.08283 -3.9%4 2.600 1.47857 08400123 -3.6%
0.246 1,60236 1.52656 =3.43 0.530 1.49777 9.07778 ~-3.9%4 2.650 1.47851 0.00121 -3.93
0.248 1.59937 1.4€446 <-3.4E 04540 1.49702 0.0731& ~-3.94 2.700 1.47845 0.00119 ~3.93
042508 1.59650 1.40601 <-3.4¢ 0.550 1.49631 006887 =-3.S4 2.750 1.4783€ 0.00118 ~3.93
04252 1.59374 1.35092 <=3.52 B.560 1.49584 0.064S3 =3.94 24800 1.47833 0.00116 ~3.63.
0.254 1.59109 1.29835 -3.54 0,570 1.49501 0.06129 <-3.94 2.850 1.47827 0.00115 -3.93
0.256 1.58854 = 1.24985 <~3.5€ 0.580 1.494b1 0.05733 ~-3.94 24900 1.47822 0.00114 =3.93
0.258 1.58609 1.202&3 -3.58 0.590 1.49385 0.0548% =-3.9% 2.950 1.47816 0.00114 <-3.93
0.260 1.58373 1.15947 -3.60 0.600 1.49331 0.05192 ~-3.9h4 3.000 1.47810 0.00113 <-3.93
0.262 1.5814E 1.11783 -3.62 0.620 1.49233 D.04E7T3 =-3.9%4 3.050 1.47805 0400112 =-3.93
0.264 1.57925 1.07832 -3.€4 0.640 1.49144 0.04222 =-3.9% 3.100 1.4778€ 0.00112 -3.93
0.266 1.57713 1.04081 -3.€E 0.660 1.49064 0.03829 -3.94 3,150 1.47794 0.00112 -3.93
04268 1.57509 1.00517 <=3.€7 0.680 1.48991 0.0348L% -~3.94 3.200 1.47788 0.00171 -3.93
04270 1.57311 0.97127 =-3.68 0.700 4.48924 0.03179 =3.9% 3.250 1.47782 0.00111 -3.93
0,272 1457120 0.93900 -3.€S 0.720 1.48863 0.02910 =-3.9%4 3.300 1.47777 0.001311 -3.53
0.274 1.56936 0.90825 -3.71 0.740 1.48807 0.02671 =~3.9% 3,350 1.47771 0.00111 ~3.93
0.276 1.56757 0.878%h% <-3.72 0.7€0 1.48756 0.02459 -3.9% 34408 1.4776€ 0.00111 -3.53
0.278 1.56534 0.85098 <«3.73 . 04780 1.48709 D0.022€8 =354 3.450 1.47760 0.80112 -3.93
0,280 1.5641E€ 0.82427 =-3.7& 0.890 1.48€85 0.02097 =-3.9% 3.500 1.47755 0.00112 -3.93
8.282 1.56254 0.79876 <-3.7% 0820 1.48€25 0.01944 -=-3.9% 3.550 1.47749 0.00112 -3,93
0.284 156097 0477437 =3.7€ 0.840 1.48587 0.C1885 ~3.9% 3.6080 1.47743 0.00447 =3.43
0.286 1.55944 0.75103 =3.76 0.860 1.48553 0.01679 =-3.94 3.650 1.4773¢ 0.00113 ~-3.93
0,288 1,55736 0.72889 -3,77 0.880 1.48520 0.015€6 =3.9%4 3.700 1.47732 0.00113 -3.92
0.290 1.55653 070729 -3.78 04900 1.48430 0.01462 -3.9% 3750 1.4772€ 0.001T4 3,92
8.292 1.55513 - 0.68€78 =3.79 0,920 1.48462 0.01368 =3.94 3.800 1.47721 0.00114 =3.92
0.294 1.55378 0.66710 =-3.79 0.940 1.48435 0.01282 =~3.94 3.850 1.47715 0.00115 -~3.92
04296 1.5524€ 0.64822 3.8 0.9€D 1.48410 0.01203 =-3.9% 3.900 1.4770¢ 0.00115 =-3.S2
0.298 1.5511I¢ 0.62010 ~-3.81 0.980 1.48387 0.04131 -3.9% 3.950 1.47703 G.00116 -3.92
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TABLE 58, RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR RbCl AT 293 K (contimued) *

2 n ~dn/dx dn/dT A n -dn/dx  dn/dT by 2 -dn/d)  dn/dT
T pm™t 105 K wm ym= 10-5 K- um wm=t 1075 K-
4.000 1.47638 0.00117 -3.92 8400 1.46977 0.00218 ~3.8E 17.600 1.4374€ 0.00436 -3.48
4050 1.47692 0.00118 -3.92 8,500 1.46355 (0.00221 -~3.8€ 17.800 1.43€47 0.00503 -3.48
44400 1.4768E 0.00118 -3.92 8.600 1.46932 0.00224 ~3.8E 18.000 1.43545 G0.00510 -3.45
44150 1.47680 ©C.0(119 -3.92 8,700  1.46910 0.00226 ~3.8% 18.200 1.43442 0.00517 -3.43
4.200 1.47674 0.00120 ~2.92 8.800 1.46887 0.00229 ~3.85 18.480 1.43338 0£.00525 -3.42
44256 1.47668 0.00121 <-3.92 8.300 1.46884 0.00232 ~-3.85 18,600 1.43233 0.00532 =~3.40
4,300 1.47€62 0.008171 =3.92 9.000 1.46841 D0.0023% =~3.8% 18.800 1.431Z% 0.00539 -3.38
44350 1.47656 0.00122 =-3.92 9.100 1.46817 0.00237 -3.8% 19.000 1.43017 0.00546 -3.37
44400 1.47650 0400123 -3.92 9.200 1.46733 0.00240 -3.84 19.200 142907 0400554 ~3.3%
4,450 1.47€44 0.00426 -3.92 9.300 1.46769 0.00243 -3.8% 19.408 1.42795 0.00561 =-3.33
4,500 1.47637 0400125 <-3.92 9400 1.46745 0.00245 <-3.8%4 19.600 1.42€82 0400569 -3.31
44550 1.47631 0.00126 =3.92 94500 1.46720 (0.00248 ~-3.83 19.800 1.42568 0.00576 ~-3.30
4,600 1.47€25 0.00127 ~-3.92 8.600 1.46€35 0.00251 <-3.83 20,000 1.42452 0.00584 -3.28
4,650 1.47618 0.00128 =-3.92 9.700 1.46670 0.00253 <-3.83 20,500 1.4215¢ 0.00603 -3.23
4,700 1.,47€12 0.00129 -3.9% 9.800 1.46€45 0.0025€ ~3.83 21.000 1.4434% 0.00623 ~-3.18
4.750 1.47605 0.00130 -3.9% 9.900 1.4661S 0.€08259 -3.82 21.500 1.41E32 0.008643 -3.12
4,800 1.4753¢ 0.00131 -3.91 10.000 1.46533 0.00262 -3.82 22.000 1.4120¢ 0.00664 -3.0E
4.860 1.47682 0.001432  -3.01 10.208 3.465L0 0.€02€7 -3.6Z 22.500 1.40868 0.00685 =-3.0T
4,900 1.4758€ 0400133 -3,931 10400 1.4648€ 0.00273 =-3.8% 23.000 1.40520 0.08707 =2.93
4,950 1.4757¢ 0.00123% ~-3.91 104600 1.46431 0.00278 =3.81 23.500 1.40162 0.00729 -2.86
5.008 1.47572 0.00135 3,91 10.800 1.46375 0.0028%h =-3.8C 24,000 1.39792 0.00751 =-2.79
5.100 1.47559 0.00137 -3.91 11.000 1.46317 0.00298 -3.7S 244500 1439410 000775 -2.71
5,200 1.47545 0.00139 -3.91 11.200 1.46259 0.00295 =-3.7¢ 25.000 1.39017 0.00798 ~2.63
5.300 1.47531 0.00141 -3.91 11.400 1.46199 0.003801 -3.78 25.500 1.38€L2 0.00823 -2.5%
S.400 1.47517 GC.00144 -3.91 11.600 1.46138 0.00207 <~3.78 26,008 1.38194 0.00848 -2.45
£.500 1.47502 0.00146 =-3.91 11.800 1.46076 0.00313 -3.77 264500 1.37763 0.00874 =-2.3%
5.600 1.4748¢ 0.00148 ~-3,91 12.000 12.46013 0.00318 ~3.7E 27.000 1.37320 0.00301 <~2.2%
5.700 1.47473 0.001%0C <-3.90 12,200 1.459%9 0.00324 =-3.7% 27.500 1.36863 0.00328 -2.13
5.800 1.47457 0.00183 -3.90 12.400 1.45883 £.00230 -3.7% 28.000 1.36392 0400356 -2.01
5.900 1.474%2 0.001%5 -3.5T 12.600 1.45817 (g.002 -3.7% 28,500 1.35907 0.00985 -1.68
€.000 1.4742€ 0.001%7 -3.9C 12.800 1.45749 0.00342 -3.7% 29,000 1.35407 0.01715 -1.75
6.100 1.47413 0.001€0 -3.9T 13.000 1.45680 (0.00348 =3.72 29,500 1.34891 0.01046 ~1.€1
€.200 1.4739% O0.001€2 <~3.90 13,200 1.45610 ©0.00354 -3.72 30.000 1.34361 0.01077 -1.5%6
6.308 1.47378 0.00185 ~-3.90 13,400 1.45538 0.00368 =-3.71 30,500 1.33814 0.01110 ~-1.30
6.400 1.57362 0.001€7 =-3.8¢ 13.600 1.4546€ 0.0D3€6 -3.70 31.000 1.33250 0.01144 <-1.13
€.500 1.473%4% 0.00170 <-3.8% 13.800 1.45392 0.00372 -3.€9 31.500 - 1,32678 0.01179 -0.95
€.600 1.47328 0.00172 =-3.8¢% 14,000 1.45317 0.00378 -3.68 32.000 1.32071 G0.01215 ~-0.7€
€.700 1.47310 D.00175 -3.8% 144200 1.45240 0.00385 -3.€7 32.500 1.31454 0.01253 -0.56
64800 1.47293 0.00177 -3.8% 14.400 1.45163 0.00351 -3.€€ 33.000 1. 30_1_ 0.01252 =-0.3%
€.900 1.47275 0.00180 -3.8¢ 14,600 1.45084 0.00237 =-3.€°F 33.500 1.30162 0.01332 =-0.12
7.000 1.47257 0.00182 -3,8% 14.800 1.45004 0.00483 -3.€% 344000 1.29%8€ 0.,01374 0.12
7.100 1.47238 0.00185 -3.88 15.000 1.44923 0.00410 -3.63 34,500 1.28788 0.01417 0.38
7.200 1.47220 0.00187 -3.88 15.200 1.44840 0.C0416 -3.62 35.000 1.28068 0.01462 0.€5
7.300 1.47201 0.00150 -3.8F 15.400 1.4475€ 0.00423 ~3.61 35.500 1.2732€ 0.01508 0.94
7.400 1.47182 0.001%92 <-3.88 15.600 1.44€71 0.00429 <«3.€C 36,000 1.26560 0.01557 1.25
7.500 1.47183 0.001S5 -3.88 15.800 1.44585 0.00436 -3.55 36,500 1.25768 0.01808 1.57
7.600 1.47143 0.00137 -3.88 16.000 1.44437 0.00442 -3.58 37.008 1.24351 0.016€1 1.52
7.700 1.47123 0.002080 -3.87 16.200 1.44408 0.00449 =-3.57 37.500 1.24107 0.01716 2.29
7.800 1.47133 0.00203 ~-3.87 16,400 1.44317 0.00455 -3.5% 38,000 1.23235 0.01774 2.€9
7.908 1.47083 0.002085 ~-3.87 16.600 1.4422€ 0.00462 <~3.54 38.500 1.22333 0.01834 3,11
8,000 1.47082 0.00208 -3.87 16.800 1.44132 000469 -3.53 39,000 1.21%80 0.01837 3.5€
8.100 1.47041 0.00210 =-3.87 17.000 1.44038 0.00476 =-3.52 39.500 1,20435 0.01963 405
8.200 1.,47020 G£.00213 ~3.8€ 172208 1.43982 0.0048Z <=3.5C 40,000 1.19437 0.02032 4.56
04300 1446998 0.0€216 ~=3J.68¢C 1T 400 143642 0.00489 =3,4%

# In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.14, The
number of digits with an overstrike are not relevant to accuracy of the data.
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TABLE 62. COMPARISON OF DISPERSION *OTIATIONS PROPOSED FOR RbC1
Source Wavelength and Dispersion Equation
Temperature Ranges X inym; v in em~

Radhakrishnan, T, {48] 0.193-0. 546 ym
1948 321 K

Present work 0.18-40.0 ym
1975 293 K

0.55511 )2
A2 - (0.138)2

D.15241 X*
A% - (0.168)2

n?=1.4752 +

- 0.0004 )2
2 = 147558 + 0:5660022  0.14493 )
A2~ (0.138)2  )2- (0.166)2
2
b —2:T4ON
A% - (85.84)%
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3.15. Rubidium Bromide, RbBr

Rubidium bromide is hygroscopi¢c and must be
handled with great care to protect the surface polish.
A plate of moderate thickness with properly polished
surfaces is transparent from 0.25 to 40 pm. Roughness
of the surfaces causes a considerable decrease in
transmittance. It is found that the gradual decrease in
transmittance at shorter wavelengths is caused by im-
perfection of the surface and not by absorption or
scattering within the material itself [105].

Only two sets of measurements were found in the
open literature. In 1904, Sprackhoff [95] measured
refractive indices of RbBr for three spectral lines,
namely the C, D, and F lines, by the minimum deviation
method. Thirty years later, Kublitzky [50] used the
same technique in measurements for more lines in 3
region from 0.219 to 0.58 um at a temperature of 308 K.
The accuracy of his measurements is one unit in the
third decimal place, but his reported values are given
to the fourth place for the purpose of tabular smoothness.
Scantiness of available data leaves us no choice but to
use Kublitzky’s measurements as the basis for generat-
ing rcfcrence data. Information on dn/dT is nceded to
reduce Kublitzky’s values from 308 to 293 K, but it is
not available. This is not a problem, because we have
found empirical parameters which are used to construct
dn/dT formulas, and have proved to give correct predic-
tions, as is discussed in subsections 3.11 and 3.12.
Using the parameter values in table 5, we are led to the
following equation for dn/dT for RbBr at 293 K in ithe
transparent region:

d
2n ﬁ =—11.25(n?>—1) —0.89

191,52
(¥ —13062.20)2"

n 2.278 )4 "
(A2—0.03648)2

(51)

where dn/dT is in units of 107K~! and A in pum. This
equation was used to make temperature corrections to
the selected data.

Radhakrishnan [48] attempted to correlate the dis-
persion and absorption bands by means of a dispersion
formula and obtained an equation valid at 308 K, as
shown in table 66. His equation yields wavelengths of
ultraviolet absorption peaks which agree closely with

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976

those obtained by direct measurements (see table 3) but
gives no information concerning the infrared absorption
peak. As a consequence, extrapolation using this equa-
tion will be uncertain. We have constructed a bette:
formula of the Sellmeier type, which gives the refrac
tive index at wavelengths beyond Kublitzky’s work with
less uncertainty. Using the information in tables 3 and
66, the input parameters for the least-squares fitting
were obtained, the result is a dispersion equation for
RbBr at 295 K in the transparent region:

s 1 ason) 4 016301

0.17198\2
N—(0155)2 T xe— (0.178)2

0.13039 )% i 2.520\*
2—(0.191)2 * A?—(114.29)2

0.29841 )2
* = (0.146)%

0.12186A*

(52)

where \ is in units of um.

Equations (51) and (52) are used to generate the
recommended values of refractive index, dn/dAn and
dn/dT. In this table, more decimal places than needed
are given for the purpose of tabular smoothness. In
order to obtain meaningful values from the table, readers
are advised to follow the criteria given below.

For refractive index:

Wavelength range Meaningful Estimated
(pum) decimal place uncertainty, =

0.21- 0.22 2 0.02
0.22- 0.30 3 0.005
0.30- 0.40 3 0.003
0.40- 1.50 3 0.002
1.50-15.00 3 0.004

15.00-30.00 3 0.006

30.00-40.00 3 0.008

40.00-50.00 2 0.02.

For dn/dT-

0.21- 0.22 0 =1
0.22-40.00 1 0.5

40.00-50.00 : 0 =1
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TABLE 63. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR RbBr AT 293 K*

A n -dn/dy - dn/dT A n -@o/dy  dn/dT A a -an/d) dn/dT
frey pm—t 10-5 K=t pm pmt 1075 K- m pora 1075 K~
0.210 1.9622% 14.17331 11,08 0.375 1459238 D.39372 ~-4.40 1,750 1.53345 0.00289 -4.45
B.212 1.93588 12.2€353 8438 0,380 1459007 037404 =448 1,800 1.53331 0.002E8 ~4.49
04214 1.91292 16.75781  6.34 00385 1.58825 0435571 ~4.431 1.850 1.53318 0.002%9 -4.43
0,216 " 1.8926E 9.54377  4e7k 0,330 1.58€52 0.33863 ~4.42 1.900 1.53306 0.00232 -~4.4Q
0.218 1.87460 B8.54€14  3.47 0,395 1.5848€ 0.32268 ~4.42 1.950 1.53295 0.08217 ~4.4¢
0.220 1.85836 7.71337  2.44 0.400 1.58329 0.30776 =4.43 2,000 1.53284 0.00203 <4445
0.222 1.86366 7.00881 1.59 0,410 ~1.58035 0.2B0ES ~kodl 20050 1453275 0400151 <449
0.22% 1.8302€ 6.40579 0.8 0.420 157766 0425684 =hehh 241080 1.53265. 0400180 ~4.45.
0.226 1.81738 5.88447  0.3C 0.430 1.57520  0.23573 <~4.4E 24150 1.5325€ 0.00178 =44
0,228 '1.80668 5.42976 -0.21% Douk8 1.E7294 D.21635 -4.4E 20200 1.53248 0.001631 ~4.4%
0230 1.79622 5.02015 <0.6% 04450 1.5708€ 020019 =4e4E 24250 153240 0400153 =404
04232 1.78652 hLe.E7€45 -1.01 04460 1.56883 0.18518 ~—~4.4E 24300 1.53233 0.00146 445
0.236  1.77748 4.3€148 =1,33 Q470 1.56715 0417168 =447 20350 1.5322Z€ 0400133 =445
06236 147690€ 4407345 =-1.61 04480 1.%6559 (0.15950 <~4.47 2400  1.5321% 0400133 =448
0.238 1.7611T€ 3.825€3 =-1.8€ 04490 1.56335 0. 14858 =447 24450 1453212 0400127 -~4448
0,240 1475374 3.59617 -2.08 84500 1456252 0413849 <=4eh7 24508 1.5320€ 0400122 =~4.48
0.242 1.7467€ 3.38788 =2.27 G510 1.56118 0.12940 <~4.438 24550 1.53200 . 0.00118 <-4.48
0.244 1.74017 3.129808 -2.45 6.520 1.550902 0€.12143 -4.48 2.600 1453494 0.00114 448
0.246 1.73335 3.02453 -2.6T 0530 1.55876 0411354 ~4o4f 24650 1.53185 000110 =-4e48
04248 1.72807. 2.8€534  =2.74 Bo540 1455766 0.10653 =4.48 2,700 1.53183 0.00106 ~4e48
04250  1,72248 2.71887 =2.87 04550 1.55662 0.20022 =448 24750 1.5317€ 0.00103 -4.438
8.252 1.71718 2.58375  =2.98 04560 1.55565 0.09436 <4438 24808 1.53173 0.00100 =448
0.254 1.71214 2.45877 =3.08 0570 1.55473 0.C88S6 <=4e4E 24850 1.53168 0.00037 ~-4.48
0256 1.70734 2434291 <3418 0580 1.55387 0408397 =4e48 2,900 1.53163 0.000%5 -4.48
0,258 1.78277 2.22525 ~3.2€ B.5S0 1.65305 0.87936 ~4.4S 2.950 1.53159 0.00032 -4.48
0.260 1.69840 2.135C0 =3.3%4 0.600. 1.55228 0.07508 -=4.4% 3.008 1.53154 0.00030 =4.48

‘De28Z 1489422 ZeU414Y =3.41 UsBZ0 1455088 Ua06743 =4.45 2,050 1.53150 0.00088 -4.48
04264 1.69023 1.95408 <=3.48 Da64D 1454558 - 0406081 =4.45 3.100 1.5314% 0.00087 <=4.48
04266 1.68640 1.87225 <-3.54 04660 1.54842 0.05506 <~4.43 34158 1.53141 0.00085 <4.43
0.268 1.68273 1,7958%1 -3.59 0,680  4.E4737 0.04SS9 -4.48 3,200 1.53137 0.00084 -4.48
0.270 2.67922. 1.72343 -3.6% 0+700 14%4CHE 0004555 4445 34250 1453133 0600082 ~%+40
04272 1.67584 1.655€3 =-3.63 De720 1.54555 C.C41€3 =449 3,300 1.53129 0.00081 <-4.438
04274 1,67253 1459177 =373 8740 1.54475 C.03815 ~4.4S 3.350 1.5312% 0.00080 =4.48
0.276 1.66947 1.531%L -3.78 04760 1.54402 0.03506 <4445 3.408 1.53121 0.80079 =~4.48
0.278 1.6664€ 1.47467 -3.81 0.780 1.546334 0.83230 ~4.4C 3,450 1453117 0.00078 <=4.48
04280 1.66357 1.42889  ~3.85 0.800 156272 0402982 =4449 3.500 1.53113 0.00077 -4.48
0.282 1.66078 1.36939 =-3.88 04820 1454215 0402760 =4.49 3.550 1.53109 0.00876 -4.48
0.284. 1.65809 1.32176 ~3.91 0.840 1.54162 0.02559 <~4.4S 3.600 1.53105 0400076 =4.438
04286 1.65549 1.27€01 <-3.9% . 0.8E0 1454112 0482378 =4.4F 3.650 1.53101 0.00075 ~4.48
0.288 1.65298 1.23256 =-3.97 0.880 1.540EE - 0402214 - ~4.4¢ 3.700  1.5309€ 0.00075 <4448
0.290 1.6505€ 1.19128 =-3.6% 0.900 1454024 (€.020€5 . ~4.4% 34750 1.53035 0400874 =448
0.292 1.64821 1.15200 ~4.0Z 0.920 1.%3984 0.01928 =44 32800 1.53090 0.00074 ~-4.43
0.294 1.64535 1.114€0 <-4.0% 04940 1.5394E 0.018T5 =445 3.850 1.5308€ 0.00073 <-i4.48
04296 1.64375 1.07857 ~4BE 0.9€0 1.53912 0.01631 =4.45 © 34900 1.53083 0.00073 ~-4.48
0298 1464163 1e044S8 =%4408 G.3520 1453879 Ge01588 <~=4ae4% 3958 145307S 0.00873. =4.4F
0,300 1.63957 1.04285 -4.17 1,000 1.53848 0.01492 <-4.45 44000 1.5367€ 0400073 -=4.48
0.305 1.€3470 ©0.937€3 -4.1% 1050 - 1.€3779 0.01285 =4.4S 4050 1.53072. 0.00072 <4448
0.310 1.63018 0.87054 <4418 14100 1453719 0.01116 <~4.4¢ 40100 1.5306€ 0.00072 =448
0.315 1.62598 0.81021 <~4.21 1,450 1.83€67 0.00976 . =4.48 44150 1.53065 - 0.00072 =~4.48
0,320 - 1.62207 0.75576 <-4.24 1.200 1453621 0.00889 <«4.43 44200 1.53061 0.00072 =4.48
0.325 1.61842 0.70€Lk =4 2€ 1.250 " 1.%3580 0.00760 =443 44250 1.53057 0.00072 ~4.48
0.330 1.61500 0.661E4 <4.28 1.300 1.53545 0.00€76 <~4ohS 44300 1.53654 0.00672 <4.48
0.335 1.€1180 0.62081 ~4.3( 1.350 1453513 Q0.L0EBE =&4a4G 42350 1.53050 0.00072 -4.48
0340 1,60879 G.58350 =4.32 1,400 1.£3484 0.C0544 =4.4% 4,400 1.53047 0.00072 <4.48
0.345  1.60536 0.54931 =4.33 14450 1.53458 0460491 ~G4.4S 4,450 1.53043 0.00072 -h.48
04350 1.60323 0.517€2 -4,3F 14500 1.63435  0.00445 ~4.49 4,500 1.53G3S 0.00072 -b.48
0.355 1.60077 ODe48902 =~b43E 14550 1.53413 0.00406 <-4.4S 44550 1.5303€ 0.00073 ~4.43
0.360 1.59835 0.4€236 -4.37 10600 1.E3394 0.00371 =~4.43 4.600. 1.53032 0.00073  =4.48
04365 1.59614 (.43772. =4,38 1.650 .1.5337€ 0.00340 -~4.4G 44650 1.5302S 0.00873 ~b4.48
0.370 1.59401 0.41489 =433 1.708 1.63360 0.C0313 -4.43 44708 1.5302F 8.00073 ~4.48
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TABLE 63, RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR RbBr AT 293 K (continued) *

x n -dn/dx dn/dT A n -mm? dn/dT1 A 2 'm%? d%ﬁz
m =t 105 K=t m pm 10-5 K pm um 105 K
4,750 1.53021 0.00073 =4.48 10,200 1.52477 0.00132 -4.43 23.500 1.49457 0.00331 -4.05
4,800 1.53018 0.00074 -4.4E 10,400 1.52450 0.00135 ~-4.43 244000 1.49290 0400340 -4.03
4,850 1.53014 0.00074 -u4o47 10.600 1.52423 0400138 -4.42 244500 1.49118 0.003%8 -4.C0
4.900 1.53010 ©C.0007% ~4.47 10.800 1.52335 0.00140 =-4.42 25.000 1.48941 0.00357 -3.97
4.950 1.53006 0.00074 =447 11.000 1.£2367 0.00143 -4.42 25,500 1.48760 0.00366 -3.9%
5.000 1.53003 0.00075 <447 11.200 1.62338 0.00146 =441 26,000 14.48575 0.00376 <-3.91
54100 1.52995 0.00075 -4.47 114400 1422305 0.00148 ~4o41 26.500 1.48385 0.00385 -3.88
5.200 1.52988 0.00076 -4.47 11,600 1.522739 0.00151 -4.41 27.000 1.48190 0.003%% -3.85
5.300° 1.52980 (0.00077 ~4.47 11.800 1.%2248 0.00154 -4.41 27,500 1.47990 0.004T4 -3.81
S.400 1.52972 0.00077 <4.47 12.000 1.52217 0.00156 ~-4.4C 28.000 1.47786 0.00414 -3.77
5.500 1.52965 0.00078 ~b4.47 12,200 1.5218€ 0.00159 =4 48 284500 1447577 0.00424 =-3.73
5.600 1.52957 0.00679 ~4.47 12,400 1.52154 0.00162 <~4.40 29,000 1.47362 D0.00434 -3.€S
5.700 1.5294G (0.00080 -4.47 12.600 1.%52121 0.00164 -4.3C 29.500 1.47143 0.00444 =-3.65
5.800 1.52941 0.00081 <~4.47 12.800 1.52088 0.00187 <~4.39 30,000 1.46918 000454 -3.€1
5.900 1.52933 0.00082 ~4.47 13.000 1.52054 (0<003170 =-443S 30500 1.46E88 ULDD4B5 =3,5F
6.000 1.52924 0.00083 <-4.47 13.208 1.52020 0.00173 ~-4.38 31,000 1.46453 0.006476 <3,51
64100 1.5291€ 0.0008L ~4.47 13.400 1.51985 0.00175 ~4.38 31.500 1.46212 GC.00487 ~3a4E
€.200 1.52908 0.00085 -~4.47 13.600 1.51950 0.00178 -4.38 32.000 1.4596€ 0.00458 -3.41
63080 1452833 000088 ~4447 13,800 1.%1916 0400181 ~4437 324500 4445714 0400503 -3.3T
€o400 1.52831 0.80087 <~hek? 14,000 1.51877 0.00184 <=4.37 33.000 1.45457 0.00521 =3.28
€.500 1.52882 0.00088 <4.4E 140200 1.51840 0.C0187 ~-4.3€ 33.508 1.45193 0.00533 -3.23
E.600 1.52873 (0.00089 ~4.4€ 14,480 1.%51803 0.00189 -4.3E 34,000 1.44924 0.00545 <-3.17
6.700 - 1.62864 0.00090 =L.4E 14.600 4.F1768 0.00162 =4.3€ 3L.500 1.4LFLS O0.B557 =3.16
62800 1.52855 0.00091 ~4e4E 140800 1,5172€ 0.00195 ~4.35 35.000 1.44367 0.00570 <-3.032
€.900 1.52846 0.00032 =-be4€ 15,000 1.51€8€ 0.001498 =-4.3% 35.500 1.44079 0.00582 -2.98
7.000 1.52837 0.00083 -4a4€ 15.200 1.51€47 0.00281 =4.3% 36,000 1.43785 0.00555 -2.8S
74100 1.52827 0.00094 <~ 4€ 15.400 1.51€0€ 0.00204 =434 36,500 1.43484 0.00609 -2.81
7.200 1.52818 0.00085 <~4 b€ 15.600 1.£1565 0.00207 ~-4.33 37.000 1.4317€ 0.00622 -2.72
7.300 1.52808 0.00097 =—4.4E 15.800 1.51524 £.00208 -4.33 37.500 1.42861 0400636 -2.64
7.400 1.52798 0.000S8 ~b4uo4E 16,000 1.51481 0.00212 -~4.32 38.000 1.42540 0.00650 <-2.55
7500 1.52789 0.000%3 <~4o4E 164200 1451439 0.00215 -4.32 384500 1.42711 0.006865 <-2.45
7.600 1.52773 0.00108 -G 4E 16.400 1.51395 0.00218 =~4.31 39.000 1.41875 0.00679 =-2.35
7.700 1.52769 0.00101 <-4.45 16.600 1.51351 0.60221 ~4.31 39.500 1.41537 0400634 -2.28
7.800 1.52758 0.00102 <-4.45 16,800 1.51307 0.00224 -4.3C 40,000 1.41181 $.00710 -2.14
7.900 1.52748 0.00104 =4.4% 17.000 1.51262 C€.C0227 =~4.3% 40.500 1.4082Z 0.00726 -2.03
84000 1.52738 0.0C1T5 =4 4% 17,200 1.5121€ 0.00230 -4.29 41.000 1.40455 0.00742 -1.51
8,100 1,52727 0.00106 =445 17.400 1.51170 0.00233 -4.2% 41,500 1.40080 0.00768 <~1.79
84200 1.52717 0.0C187 ~-4.4E 17.600 1.51123 0.00236 ~4.28 42.000 " 1.39E97 0.00775 ~1.€E€
8.300 1.52706 0.00188 =~4.4% 17.800 1.51075 0.00239 =428 42.500 1.3930% 0.00793 -1.53
8.400 1.52695 0.00110 =4e4% 18.000 1.51027 Q0.850242 =-4.27 43,000 1.38304 0,00810 -1.3%
8.500 1.52684 0.00111 <-4 4F 184200 1.50¢78 ©0.832h5 -4.26 43.500 1.38494 0.08829 -1.24
84600 1.52673 000112 ~4.4% 18,400 1.50925 0D.002k8 <-442€ 44,000 1.38075 0.00847 <-1.0¢
84700 1.52661 0.00113 <44t 18.600 $.50879 9.00251. -4.25 44,500 1.37€47 0.00867 =-0.93
8,800 1.52650 0.00115 -u.4h 18.800 1.50828 .8023% ~4.2F 45,000 1.3720S 0.00886 -0.76
8.900 1.52638 (0.0C116 ~4.4% 19.000 2.50778 0.00257 ~4.2% 45.500 1.36760 0.00306 =-0.85¢
9.000 1.52627 0.00117 =4.4% 19,200 1.5072€ 0.002E0 <~4.23 46,000 1.36302 0.00927 <0.41
94100 1.52€1E 0.00118 =444 19,400 1.50€73 0.00284 ~4.23 464500 1.35833 0.00348 ~0.21
94200 1.52603 0.00120 ~khobd 19.600 1.50620 0.002587 <%.22 47,000 1.35353 0.00970 =-0.04
9.300 1.52591 0.00121 <-4.44 19,800 1.50567 0.00270 =~4.23 47,500 1.34863 0.00983 0.2C
94400 14525739 0.0€122 <448 204000 1420512 000273 =4a.2C 46.000 1434380 0.010180 Oe41
24500 1.52567 0.00123 -4.4% 20,500 1.50374 0.00281 =-4.1% 48500 1.3384E€ 0.01040 D0.E%
2.600 1.52554 0.00125 -4o4k 21.000 1.50231 0.£0289 ~-4.17 49.000 1.33320 0.010€4 D0.E8
84700 1.52542 0.00126 ~-4.43 21.500 1.€008% 0.00237 -4,.4iE 49,506 1.32782 0.01090 1.13
S.800 1.5253§ 0.00137 -4.4T 22.000 41.49934 0.0023C5 -~4.2Z 56.000 1.32Z31 0.011I36 1.%C

9.900 1.52516 0.00129 -4.43 22.500 1.49779 0.00314 -4.1T

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal places and uncertaintie.. of tabulated values in various waveleugth ranges, see the text of subsection 3.15. The
number of digits with an overstrike are not relevant to accuracy of the data.
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TABLE 66. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR RbBr
Source Wavelength and

Temperature Ranges

Dispersion Equation

A in pym; p incm

-1

Radhalrishnon, T, [48] 0.210-0. 548 ym
1948 308 K

Present work 0.21-50.0 ym
1975 293 K

n2 = 14800 + 0.2000 )*

0. 3651 )2
A% - 0.015129 X2 - 0.022650
L —0:3224 %
22 - 0.033124
o = 1.45931 + - 016301 X2 0.29841 )2
A%~ (0.123)2 )% - (0.146)?
0.17198 3* 0.12186 A2
a2~ (0.155)2  A%- (0.178)2
2
L 01303937 _  2.520 )2

A2 - (0.191)2

A% - (114.29)2
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2.16. Rubidium lodide, Rb!

Rubidium iodide is the most hygroscopic of the
rubidium halides and care must be exercised in handling
it to preserve the surface condition, which plays an
important role in its transparency. A plate of Rbl a few
mm thick. with well-polished surface is transparent
from 0.25 to more than 50 wm. The gradual decrease
in transmittance at shorter wavelengths is due to surface
scattering that is caused by the roughness of the
surface and not by absorption or scattering within the
material itself [105].

As with the other rubidium halides there are few data
available; only two sets of data were found for the
transparent region, those of Sprockhoff [95] (for C, D.
and F lines) and Kublitzky [50] (for the region 0.25-
0.58 wm). In the uitraviolet, Baldini and Rigaldi [106]
investigated a narrow spectral region, 0.18 10 0.25 pum,
deriving the optical constants of thin films of RbI from
the reflection specira. The wavelengihs of the ultraviolet
absorption peaks derived from this work are inconsistent
with those observed for the bulk material. .

Because of the lack of data, we had to rely on Kublitz-
ky’s data as the basis for generating the reference data.
The accuracy of this set of data is one unit in the third
decimal place, but the reported values are given to the
[ourth place. However, we used the rcported values in
the data analysis. Since this data set was obtained at a
temperature of 309 K, the temperature coeflicient of the
refractive index is needed to reduce the data io 293 K.
Experimental values are not available. In the present
work, values of dn/dT can be estimated for a wide
wavelength range, using our empirical indings discussed
in subsection 2.2. Using the parameters values from
table 5, a dn/dT formula was constructed for RbI in the
transparent region:

d
2n.d—';,= ~12.45 (n2—1)—0.85

2.686\" n
(A2—0.04973)*

169.92 \*
(A*—17543.00)*’

(53)

where dn/dT is in units of 103K~ and X in wm. This
equation was uced to reduce Kublitzky’s data to 293 K.

Radhakrishnan [48] obtained a dispersion formula
{shown in table 70) based on Kublitzky’s data. This
formula gives the wavelengths of three ultraviolet
absorption peaks, which agree with those studied by

Hilsch and Pohl [23] and Schneider and O’'Bryan [24]
{see table 3), but it gives no information concerning the
infrared absorption peak and the dielectric censtants.
Naturally, extrapolated values for the long wavelengths
as given by this equation have large uncertainties. It is
therefore not an adequate formula for a wide wavelength
range. Using the information in tables 3 and 70, the input
parameters for the least-square fitting of the data to eq
(10) were obtained. The calculation yielded a dispersion
equation for Rbl at 293 K in the transparent region, 0.24
to 64.0 pwm.

n?=1.60563
- 0.00947)* 4 0.01073 22 0.00136)\2
A2—(0.120)% ° A*—(0.134)%  A*— (0.156)*
0.41864 A2 0.41771)2 0.13707)\2
2-7(0.179)2 T A2— (0.187)2 " A2— (0.223)2
2.36U091 A%
- (132.45) 54)

where A is in units of um.
Equations (53) and (54) were used to generate the
recommended values of refractive index, dn/d\ and

“dn/dT for Rbl. Since more decimal places than needed

are given for the purpose of tabular smoothness, readers
are advised to follow the criteria given below in order to
use the recommended values correctly.

For refractive index:

Wavelength range Meaningful Estimated
(um) decimal place uncertainty, =
0.24— 0.25 2 0.02
0.25- 0.30 : 3 0.004
0.30- 0.40 3 0.003
0.40- 1.50 3 0.002
1.50-20.00 3 0.003
20.00-30.00 3 0.006
30.00-50.00 3 0.009
50.00-64..00 Z 0.02
For dn/dT:
0.24- 0.27 0 =1
0.27-45.00 1 0.5
45.00-64.00 0 =1
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TABLE 67. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR RbI AT 293 K *

-dn/d; dT -dn/d)  dn/dT x -dn/d\  dn/dT
u);n n d,:.(-l)“ 13%1(-1 ,}m ? pm-! 10~ K- pm r pm=t 10-8 K
0,240 2.15543 17.72825 22.6% 0.500 1.€6302 0.23382 -5.61 2.500 1.6141%F 0.00182 -5.61
Q242 2412267 15.14553 17.3¢ 0.510 1.€6077 0.21632 =5.61 2.550 1.6140€ 0.00154 -5,61
0:244 2.0944h 13.1€729 13,37 0.520 1.€5868 0.20233 -5.€1 2.600 1.61398 0.00147 -5.61
0.246 2406372 11.61245 10034 0,530 1.€5€72 0.18907 -5.62 24650 1.61391 0.00141 -5.61
0.248 2.04779 10.3€036 7,58 0.540 1.€5489 0.17€37 <-5.62 2.700 1.6138% 0.00134 -5.61
0.250 2.02813 9.331E3  6.1¢ 0,550 1.€5318 0.16592 =-5.62 2.758 1.€1378 0.00129 <~5,.€1
0.252 2.0103% 8.47472  4.57 0.560 1.€5157 0.15581 <5.62 2,800 1.61371 0.00124 =-5.61
0.254 1.99416 7.74277 3.32 0.570 1.€5006 0.14€52 -5.62 2.850 © 1.61365 0.00113 <5.61
0.256 1.97931 7.11712 2.27 0.580 1.€4864 0.13798 -5.62 2.900 1.6135€ 0.00114 -5.61
04258 1.965E4 ©.57440  1.4C 0590 1.€4730 0.13011 -5.€2 2.950 1.6135% 0.00110 -5.61
0.268 1.95297 £.09925 0.8 0.600 1,€4E03 0.12286 =-5.62 3.000 1.61348 0.00107 =5.€1
0.262 1.9412F 5.679¢0  0.82 0.620 1.€4371 0.10689 <~5.€3 3.050 1.613%3 0.00183 -5.61
0.264 1,93022 5.3071&% <-0.53 8,640 1.€6163 0409875 ~5.63 3.400 1.61338 0.00100 -5.61
0.266 41.91936 4.97370 -1.0% 0.660 1.f2976 0.08¢0G -5.4% 3.150 1.61333 0.00087 ~5.61
0.268 1.91030 4.67375 -1.43 0.680 1.€3805 0.08069 ~5.63 3.200 1.61328 0.00034 =5.61
0,270 1.90123 4.40257 =~1.7% 0,700 1.€3652 0.G67333 -5.€3 3,250 1.61324 0.00031 -5.€1
04272 1.89268 4.15€27 -2.11 0.720 1.€3532 0.06685 ~5.€3 3,300 1.6131€ 0.00089 -5.61
0e274 1488453 3,924€7 =2.4€ Ba740 1.€328% 0.06113 <«5.€3 3.350 1.6131€ 0.00086 ~-5.€1
04276 1.87634 3.72687 <-2.6E 0.7€0 1.€3267 OD.C5€06 =-5.63 3.400 1.61311 0.00084 <-5.€1
0,278 1.8696€ 3.53726 -2.8% 0.780 1.€3159 0.05154 ~5.63 3.450 1.6130€ 0.00082 -5.€1
0.280 1.86278 3.3€326 -3.0¢C 0.800 1.€3060 0.04750 -5.63 3.508 1.61302 0.00880 =-5.€1
0,282 1.85622 3.202%0 -3.28 0.820 1.€2969 0.04389 ~5.€2 3,550 4.61238 0.00079 -5.61
0.284 1.8493% 3.05387 -3.4% 0.840 1.€288h 0.04083 -5.62 3.600 1.6123% 0.00077 -5.61
0,286 1.84338 2.91526 -3.5T 0.860 1,€280E 0.03770 ~5.€Z 3.650 1.61291 0.000676 -5.61
0,288 1,83829 2.78&52 -3,7% 0.880 1.€2733 (0.03506 =5.62 3.700 1.€1287 0.00074 ~-5.€1
0,290 1.83284 2.6E643 -3.8F 0.900 31.€2€66 0.03284 <=5.62 3,758 1.61283 0400073 =5.61
0.292 1.82762 2.58449 -3.97 0.920 1.€2€03 C.U0304E 5,62 3.800 1.61280 0.00072 -5.60
0.294 1.82262 2.44910 -4.0% 0.940 1.€2544 0.02845 =-5,.62 34850 1.6127€ 0.00071 =5.€T
0,296 1.81782 2435083 -4.17 0.9€0 1.€248F Q.02€E3 ~5.€Z 3.900 1.61273 0.00070 ~5.60
04298 1481322 2.25792 -he2€ 0.980 1.€2437 0.02497 -5.62 3.950 1.61269 D.0D0EI ~-5.60
0.300 1.80878 2417079 <~4.3% 1.000 1.€2389 0.02344 =~5.62 4,000 1.6126€ 0.00068 <=5.60
0.305 1.798%4 1.97408 -4.5% 1.050 1.€2280 0.02013 -5.62 4,050 1.61282 0.00087 =-5.€0
0.310 1.78900 1.8¢2318 -u.€7 1.100 1.€248€ 0.01743 ~-5.62 44100 1.6125% 0.00086 ~5.€%
04315 1.78037  1.6%3&0 -4.7¢ 1.150 1.€210F 0.01520 =5.€% 4,150 1,6125€ 0.00065 =-5.€T
04320 1.7724% 1,52185 . -4.90 1.200 1.€203% 0.01333 -5,62 44200 1,61252 04008E5 <-5.€0
0,325 1.76513 1.40514 <=4.S3 1.250 1.€1971 0.01177 =-5.6Z 44250 1.6124% 0.00054 <=5.€T
0.330 1.75837 1.30421 -5.8% 1.300 1.€1916 0.01045 ~-5.€2 44300 1.€125€ 0.00064 -5.€0
0.335 1,75216 1.20823 -5.12 1.350 1.€1866 0.00$32 -5.62 4,350 1,€1243 0.000E3 <«5.60
0.340 1.74627 1.124€9 <-5.18 1.400 1.€1822 0.00835 -5.6Z 4.400 1.61240 0.00063 -5.68
0.345  1.74086 1.04935 -5,23 1.450 1.€17383 0.00751 -5.6€%Z 4,450 1.61237 0.00062 =-5.60
0.350 1.73576 0.9811& -5.27 1.500 1,€1747 D.00679 ~5.61 44500 1.61234 0.00062 <5.€0
0,355 1,73101 0.91920 -5.31 1.550 1.€1715 0.00616 =-5.81 44550 1.61230 0.00061 =5.€3
0.360 1.72656 0.86277 ~5.3% 1,600 1.€1€85 0.00560 -5.6€1 40600 1,61227 0.00061 -5.60
0.365 1.72238 0.81122 -5.37 1,650 1.€1€539 0.00512 -5.61 4.650 1,61224 0.000E1 ~5.€0
0.370 1.71844 0.7€339 -5.39 1700 1.61€34° 0.004E3 -5.61 4,700 1.61221 G.000E0 -5.€0
0e375 1.71473 0.720€2 <-S5.42 1.750 1.€1612 0.00431 =5.€1 4,750 1.6121€ 0.00060 =5.60
04380 1.71123 0.68070 <-5.4% 1,800 1.€1591 0.00397 ~-5.61 44800 1.6121F (0.000€0 ~-5.€8
0.385 4.70732 0.64388 -5.4E 14850 1.€1572 0.003E7 -5.€1 4,850 1.61212 0.00060 -5.60
0.390 1.70479 0.6098&% -5.47 1.900 1.€1554 0.002340 -5.€1 4,900 1.6120€ 0.000€0 <~5.€C
0.395 1.70182 0.57831 -5.49 1.950 1.€1538 0.0031¢ -5.€1 40950 1.6120€ 0.00059 -5.6T
0.400 1.69900 0.5495 =-5.5T 2,000 1.€1523 0.0029% -5.€1 S.000 1.61203 0.00053 <-5.60
0.410 1.69378 0.49€54 -5,52 2,050 1.€1508 0.00275 -5.61 51008 1,61137 0.000E9 <5.€0
0.420 1.68905 0.45086 -5.54 2.100 1.€1435 0.00257 -5.€1 54200 1.61192 0.00053 -5.60
Ce&I0 1466474 . 0441831 ~5.5% 24150 1.€1483 90,0024 -5.631 56300 146118€ 0400053 -5.6C
0.440 1.68081 0.37578 -5,57 2,200 1.€4471 0.00226 =-5.61 S5.400 1.61180 0.000%9 -5.€0
0.450 1.67721 0.34472 -5.58 24250 1.€1460 0.00213 -5.81 5.500 1.61174 0.000E3 =~5,60
0.460 1.67331 0.31716 <5.58 2.300 1.€1450 0.00201 =5.61 5.600 1.61168 0.00083 ~«5.€0
0.470 4.€708€ 0.292f8 -5.BG 2.350 4.€44540 0.004G0 -5.61 6.700 41.€1162 0.000&0 ~-5.€0
0.480 1.66804 0.27058 -5.6C 2.400 1.€1431 0.00180 -5.61 54800 1.6415€ 0.008E0 <=5.€0
0,490 1.6654h 0.25082 <-5.6% 2,450 1.€1422 0.00171 -5.61 5.900 1.61150 0.00060 -<5.€0

J. Phys. Chem. Ref. Datq, Vol. 5, No. 2, 1976
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REFRACTIVE INDEX OF ALKALI HALIDES -
TABLE 67. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR RbI AT 293 K (continued)*
-dn/d dn/dT X —dn/d)L dn/dT A -an/dx  dn/dT
&1 o $&f 105 K1 pm n pm- 105 K- pm n pm= 10-5 K-
6.000  1.621144 U BUUET =5.8T ‘14¢000 1.E0431 04060171 <~5.53 350600 1455673 0400350 -4.73
€.100 12.61138 0.00061 ~5.60 14,200 1.€041€ 0.00123 -5,52 35.500 1.5549€ 0.00357 -4.7%
6.200 1.61132 0.000€1 =-5.60 15.400 1.€0331 0.00124 <~5.52 36.000 1.5531€ 0.003€4 -4.72
€.300 1.61126 0.000€2 =-5.5G 14.600 1.€0366 0.0012€ -5.52 364500 1455133 0.00371 ~4.€8
Es480 1461119 0.000€2 =5.59 144800 1.€03h1 0.00128 =-5.52 37.008 1.54945 0.00378 -4.€4
€.500. 1.61113 0.080E3 -5.53 15,000 1.€031E 0.00430 ~5.51 . 37.500 1.54754 G0.00385 -4.€0
€.600 1.61107 - 0.00063 -5.59 15.200  1.€0289 0.00132 -5.51 38.000 1.54560 0.003%3 -4.56
€.700 1.61131 0.000€& -5.5C 15,400 1.€0262 0.00133 -5.51 384500 1454361 0.00401 -4.51
€.800 1.61034 0.00064 =-5.5% 15.600 1.€023€ = 0.00135 -5.51 39,000 1.54159 0.00408 ~-4.47
€.900 1.61088 (0.00085 -5.59 15.8008 1.€8208 0.00137 =5.50 39,500 1.53953 0.00418 -4.42
7.000 1.61881 0.00065 =5.59 16,000 1.60181 0.00139 ~5.5C 40.000 1.53743 0.00424 -4.37
7.100 1.6107% 0.000E6 * <5458 16,200 1.€0153 0.00141 <-5.50 404500 1453529 0400432 ~4.32
7.200 4.61088 0.000886 =5.5% 16,408 1.€01274 0.C0143 -5.4C 414008 1.53211 0.00440 -4.28
7.300 1.61051 0.000€7 -5.59 16.600 1.€009€E B.C0145 <-5,4S 41,500 1.5308% 0.00449 -4.21
7400  1.61055 0.000€8 =5.59 16.800 $.€0067 0.00146 =~5.49 424000 1.52853 0.00457 -~4.1%
7.508 1.6104€ 0.000€8 =5.53 174000 -1.€0037 0.00448 <5.4E 42.500 1.52€32 0.00466 ~4.8%S
7.600 1.61041 0.000€9 -5.5¢ 17.200 1.€0007 0.00150 <=5.4E 43,000 1.52397 0.00474 -4.03
7.700 1.6403% 0.00870 =-5.59 17.400 149377 0.00152 -5.48 43.508 1.52457 0.00483 -3.96
72800 1.6102Z7 0.00070 -5.5% 17800 1.59947° 0.00156 =5.47 444000 1451912 0.00433 =3.83
7.900 1.61820 0.00871 -5.5¢ 17.800 1.59916 0.00156 =5.47 444500 1451665 0400502 ~3.82
8,000 1.61013 0.00072 ~5.58 18,000 1.5988% (.00158 =5.47 45,000 1.51412 0.00511 ~-3.75
8.100 1.6100€¢ 0.00072 -5.58 18,200 1.59853 §.00160 =-5.4€ 45.508 1.51154 0.00521 -3.88
8.200 1.60993 0.00073 -5.58 18.400 - 1.69820. 0.C01€1 -5.4¢€ 4€.000 1.50891 0.00531 -3.EC
8.300 1.60991 0.000874 =5.58 18,600 1.59788 0.001€3 =5.45 46,500 1.50€23 0.00541 -3.52
8,400 1.60984 0.00074 <5.58 18.800 1459755 (0.00185 =5.45 47.000 1.50350 0.00551 -=3.45
84500 1.8097€ 0.080875 =5.58 19,000 1.59722 0.60167 =-5.45 47.500 1.50072 0.00561 =-3.35
A.600 1.60969 0.00076 <-5.58 19.200 1.59688 0.00183 -5.44 484000 1.49789 0.00572 -3.2E
8.700 1.6€961 08.00077 =5.58 19.400 1.59€54 0.00171 -5.44 484500 1.49501 0,00582 =-3.i7
28.800 1.66953 0£.00077 =5.58 18,600 1.59620 0.00173 =5.43 49,000 1.49207 0.005393  <-3.07
8.900 1.60946 0.00078 <5.58 19.800 1.59585 0480178 =5.43 49.500 1.48907 0.0060% -2.57.
9,000 1.60938 0.00079 -5.58 20+000 1.%59550 0.00177 =5.43 50,000 1.48E07 0.008616 <2.86
9.100 1.60930 ©€.00080 -5.58 20500  1.59480 £.00182 -5.41 584500 1.48292 0.008627 ~2.76
9,200 1.60922 0.00080 =5.58 214000 2.59358 0.00187 =5.4T 514800 1.47375 0.00629 =2.&4
9.300 1.60914 0.00081 -5.58 21,500 1.E9273 0.00132 -5.39 51,500 1.47€52 0.00652 -~2.53
9.400 1.60908 0.00082 =5.57 22.000 1.%59176 0.£0137 ~5.38 52,000 1.47323 0.00664 =-2.41
9.500 1.60837 0.00083 -5.57 224500 1.59076 0.00202 =5.36 52,500 1.46%88 0.00677 -2.28
2.600 1.60889 0.0008% -5.57 23.000 1.58974 0.00207 -5.35 53.000 1.46E47 0.00690 -2.15
9.708 1.60881 0.0008% <=5.57 23,500 1.£8889 0.00212 =5.3% 53.500 1.4629% 0.00703 -2.07
9.808 1.60872 0.0€085 =5.57 24,000 1.58782 0.00218 -5.32 54,008 1.4534%F 0.00716 -1.8%
S.900 1.60864 D0.00086 <-5.57 244500 1.58651 - £.00223 -5,31 54,500 1.45E82 0.00730 <-1.73
10.000 1.60855 0400087 =5.57 25,000 1.%58539 0.00228 -5.29 55,000 1.45214 0.00744 =-1.58
10.200 1.60837 0.00088 =5.57 25,500 1.E8423 (.0023% =-5.27 55,500 1.44838 0.00759 -1.42
10,400 1.60820 0.00090 ~5.57 26.000 1.58305 0.00239 ~5.2€ 56,000 1.44455. 0.00774 =-1.26
10.600 1.66801 0.00032 <-5.5€ 2€.500 " 1.58184 0.00245 =5.2% 56.500  1.44064 0.00788 -1.09
10.800 1.60783 0.00083 -5.5€ 27.000 1.%58060 0.00250 -5.22 57.000 1.43E6€ 0.00804 ~-0.52
11,000 1,60764 0.00035 =-5.5€ 274500 1.57933 0.00256  ~-5.20 57.500 1.43Z60 0.00820 -0.73
11.200 1.860745 0.00097 -5.5€ 28,000 1.57804 0.002€2 -5.18 58,000 1.4284€6 0.00836 -0.54
11,400 1.60725 0.00098 -5.5€ 2B.500 1.57672. 0.00268 =5.1E 58,500 1.42%23 0.00853 " -0.35.
11.600 1.80705 0.00100 <-5.5E 29.000 1.5753€ 0.00273 =5.1% 59,000 1.41393 0.00878 <-0.14
11.800 1.60635 0.00102 =5.55 29.500 1.57338 0.00279 ~5.11 59,500 1.41%53 0.00888 9.0
12.000 1.€0665 0.00183 -5.55 30.000 1.%57257 0.00285 -5.08 60,000 1.411G5 0.00306 §.29
12.200 1.60644. 0.00135 -5.55 304500 1.57113 £.00231 -~5.0€ 604500 1.4087 0.00324 0.52
12,400 1.60623 0.00187 ~-5.55 31.000 2.5696E 0.00238 -5.0% 61.000 .1.40180 0.00943 - 0.7€
124600 160601 000209 -S54 7344500 1456015 000304 -S5.0% €1.500 41.39704 0.00363 1.3
12.800 1.£0579 . 0.00110 ~5.54 32.000 1.56€62 0.00310 -~4.98 62.000 1.39217 0.00983 1.27
13,000 1.60557 0.00112 -5.5% 32,500 1.56505 0.00316 ~-4.9% €2.500 1.38721 0.01003 1.5%4
13.200 1.6053% 0.0011% -5.5% 33.000 1.563%5 0,00323 -4.93 63,000 1.38214 0.01025 1.82
13.600 4.60511 0.0041IF «5.6L 33.500 4.%R4182 ' 0.00230 ~4.87 F3.600 1.37EQF 0.01046 2.11
13.600 1.,60488 0.08117 -5.53 2344000 1.56016 0.00336 ~4.8E 64.000 1.,37167 0.010€9 2.42
12.800 1.60465 0.001I9 -5.53 34,500 1.5584€ (0.00343 -~4.87

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal compé.nson.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.16. The
number of digits with an overstrike are not relevant to accuracy of the data.
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TABLE 70. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR Rbl
Source Wavelength and Dispersion Equation
Temperature Ranges X ingm; p in em™?
2 2
Radhakrishnan, T. (48] 0.25-0.546 ym p?=1.6017 + —2-01749 0", 0.83466 2
1948 309 K A% - 0.015625 A% - 0.033489
013917 32
AZ - 0.049729
2 2
Present work 0.24-64 pm n? = 1.60563 + —2:00947 A7, _0.01073 A
1975 293 K A2 - (0.120)2 2% - (0.134)2
0.00136 )? . 0.41864 A2
2= (0.156)2 22 - (0.179)2
0.41771 )2 4, 018707 a2
2% - (0.187)2 a2- (0.223)2
2
4 _2:36091 X

A2 - (132.45)2

J. Phys. Chem. Ref. Date, Vol. 5, No. 2, 1976
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3.17. Cesium Fluoride, CsF

The refractive index of CsF for a single spectral line,
the sodium D line, was obtained by Spangenberg [45]
using the immersion method. He gave two values for n,
one for o-CsF, and the other for 8-CsF. The fact that
there is one measured value of n only for one wavelength
does not prevent us from making a reasonable estimate
of the refractive indices for a wide transparent region
beccausc therc cxist known property paramcters in-
timately related to the refractive index, enabling us to
make the necessary calculations. Using the values from
table 3 and the available n:

€,=28.08,
€yy=2.16,
Ae=0.121 pm (averaged value of 3 peaks),
A=T78.74 pm, |
n=1.478 (of a-CsF), for A= 0.5893 um,
the adjustable constant 4 of eq (13) is found to be 1.60.
This leads to a dispersion equation for o-CsF at 293 K

in the transparent region, 0.15-30.0 gm.

0.56)2 5.92)2
A —(0.121)2 ' A?— (78.74)2°

n?=1.60+ (55)

where X is in units of pm.
If we used the refractive index of 8-CsF, the value of
A would be negative, which is not an acceptable solution.
No experimental data on dn/dT are available, but our

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976

empirical parameter values in table 5 were used to
construct a dn/dT formula for the transparent region:

d
on 3%= —9.60 (r2—1) —2.54

1.42\%
(A2—0.01850)2

296.00\*
(A2—6199.99)2’

(56)

where dn/dT is in units of 10-5K -1 and X in pm.

Equations (55) and (56) were used to generate the
recommended values of the refractive index, dn/d\
and dn/dT for CsF. As noted, these equations are based
totally on the available data on the thermal linear expan-
sion, dielectric constants, the wavelengths of absorption
peaks, and our empirical parameters. As a consequence,
the accuracies of the estimated values are governed by
the uncertainties in the above mentioned parameters.
The following criteria are recommended.

For refractive index:

Wavelength range Meaningful Estimated
(pm) decimal place unccrtainty, =

0.15- 0.19 2 0.02
0.19- 0.30 3 0.008
0.30- 1.50 3 0.003
1.50-10.00 3 0.006

10.00-16.00 3 0.008

16.00-30.00 2 0.03

For dn/dT"-

0.15- 0.16 0 =1
0.16-22.00 1 0.5

22.00-30.00 0 =1
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TABLE 7i. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR CsF AT 223 K*
~dn/dx dn/dT X -dn/d\  dn/dT by -dn/d\  dn/dT

ﬁl = ﬁQ 10-5 K- pm » o=t 10-5 K- pm B pm=t 1075 K~
0150 1.78376 11.128€2  5.85 0.270 1.51€75 G.430f7 -4.12 0,700 1.4753C G.817E7 -b4.4i7
0.152 1.76834 9.83716  3.5% £c272 1,51595 0.417%1 ~-4.4Z 0,728 1.4750% 0.0162% -4.47
D.154 1,75027 8.75962  1.97 0.274 1.51512 0.406i3 -4.17 0o740 4 474TE 001496 -4o17
€.156 1.73365 7.5431&  0.83 0.276 1.514k32 0.39482 ~-4.1Z 0.760 1.47465 0401383 <4oi7
00158 174878 7.07275 =0.0€ 0,278 1.%1354 0.283%4 -=4.17 0780 1.4741€ 8.0128L <647
0166 1.70532 6€.40526 <0.72 0.280 1,51278 (0.37348 =4.13 0,800 3.473384 6.01190 <-4.17
0.162 1.69310 S5.82715 =1.2& 6.282 1051205 0.3€341 ~-4.43 00826 1.47371 0.01108 <-4.i7
0164 1.€819€ 5.32313 -1.6E B.284 3,51133 0.35374 -4.43 0c840 2.47350 0.01033 -4.47
0,466 1.67177 4.88101 =1.98 0,286 1.51083 0.34438 =ko13 0,860 1.47330 0.08966 ~=t.17
0:168 1.66241 4.49106 =-2.27 00,288 1050935 0.33533% -4.12 0888 1.47311 0.06906 <417
0:170 106537E€ 414537 =2.5T 80,290 1.5692% 0032672 -4o4i% 6.90¢ 31,4723 G.0085C -4e17
0172 1.6458E 3.8374E =2.6C 6,292 1.56865 06.%1836 -=-4o1% 0,920 447277 G.00800 =-4o.17
0.174 1,63848 3.5€206 =-2.8€ 0294 1.50802 0.31025 ~<ko1k 0940 2.47261 006754 ~-bo17
0c1T6 1463153 331475 -2095 Ba296 150748 0.30851 ~-4o1k 04960 1o472h7 Ce0O071Z ~-4e17
0.178 1.62513 3.06161 =3.1% 0.298 1050681 0.29500 ~=4.1%& 0980 1.47233 0.0867& ~4.17
6,188 1,64315 2.89017 -3.22 63060 1.50622 0.2877& =4o.1k 1,008 1.47220 000638 ~-koe17
6.182 1.61356 2.,70718 =3.3%1 0.305 1.50483 0.276€€ ~4.1i% 1,050 1.47190 000562 -~4.17
6.4RL 41.6083%1 2.5L8ES 3. 3C 8.340 1.50382 (B.254Q9F =L.3i% 1.108 1.L71A3 $.8850 4,17
06186 1.6033¢f 2.388€L =3.4% G315 1.50228 G.2404S <=4.4F 1,180 1.47140 0.06448 <-L.17
6,188 1.5987% 2.24353 <3.5% 80320 145011 G.2278&% -4.15 1,200 147118 0.00487 <4417
0190 1.59438 2.12196 ~3.57 §c325 1.50B0C (Go21480 <#4.1% 16250 1.47098 G.0037Z2 -=4.17
£.192 1.59025 2.004E3 <3.6Z §.330 1049836 (€.20337 <4.1E 1360 1.47081 0.0803%3 4017
0o196 1.58635 1.89636 ~3a6€ Ge335 1.49737 0419276 ~kol1E 1,350 3.47064 0400318 -~4.17"
0196 1.5826€ 1.79€k5 =3.78 6.366 1.49703 0.18291 =4.1E 1,680 1.4704S 0.00237 -k 47
0.498 1.57916 1.703%6 ~-3.7& 6345 1.49€14 G.2737& ~-4.1€ 1,458 1.4703% 0.00280 =17
0.200 1.57585 1.61825 =3.77 603508 1449528 (16519 -441€ 1.500 1447021 0408285 <417
g.262 1-5729_‘: 1.%530¢€1 =30 08C §e355 1.43449 Q615721 'Hulg 14550 147008 0000252 ~=4017
0:204 1o56968 1.464EC -3.87 G360 1049372 0.14S75  -4.1E 1,600 1.46936 0.008242 -4.17
6.206 $.56682 1.3954L -3.8% 0.365 1.49233 0.142T8 -4.1E 1.650 1.4698& 04060233 -4.17
0,208 1.56410 1.32097 -3.87 0376 1.49229 0.13€2%k =4.1E 1,700 1.463972 €.80225 <~k.17
€.246¢ 4.56i5€ 1.2707¢ -3.8% €.375 4.40948Z C€.43021% ~4.iE 1.750 2.469€% $§.002IGF -4.4%
0.212 1.55991 1.21428 =~3.91 0.386 1.4909% 0.12435 -u4.18 1,868 1.46951 0.6021% -4.3E
Go214 1.55€6& 1.16135 <3.92 G385  1.49038 0.11854 =4.17 1,850 1.46940 0.00209 =-4.1%
0.216 1.55437 1.11174 =3.9% 04390 1.4898C 0.1128% -4.17 1,900 1.46930 0.00206 -4.1€
6.218 1.,5521S 1.08€508 =3.9% 0,395 1.4892&4 G0.1090& <-&.17 1.95¢ 1.4691S G.00203 -4.1F
6.220 1.55610 1.02117 <-3.¢7 0400 "1.48871 0410452 =417 2,000 1.4690S 0.00208 -4.18
£.222 4.54810 0.97981 ~3.9% G.410  1.48771 0.09€21 -4.17 2,050 1.46888 0.0013% ~-4.1E
0.224 1.54618 0.34080 =-3.9% 0.420 1.48678 0.08873 ~4.17 20100 1.46889 0.00137 -4.1F
G.226 1.564434 0.903%7 -4.00 - Bek30 2.48533 0.082I2. -4.17 2,150 1.46880 0.00187 <4.18
0.228 1.54257 0.86¢16 ~-4.01 Dottt 1.48514 G.C07613 -4.17 2.200 1.46870 0.0013€ <-4.1F
6,230 1.5408€ €.82€Z5F ~4.0%F B.450 1.48440 0.07672 ~4.17 2,250 1.46860 0.001%6 =-64.18
0.232 1.5392Z 0.80586 -4.03 0.4€0 1.48372 0.0€582 ~-4.17 2,300 1.46850 0.00136 -4.1E
0.234 1,53764 0.77551 -4.0% G470 1.48308 0.06438 =4.47 2350 1.46840 0.00156 ~-4.1E
0,236 1.53612 Q.747h8 <-4.0% 0480 1.4825S 0 05733 =417 2,400 1446831 0.00137 ~4o1E
9238 1453465 0.72087 -4.0T 0e4%90 1.4813% 00065365 <—4.17 2,450 14466Z1 0000158 <=44iE
G.240 1.53323 0.69588 ~4.0F 0,500 4.481%2 0.05028 =-4.17 24500 1.46811 0.00133 -4.18
0.242 1.53187 0.671E3 ~4.0E 0.510 1.48033 0.04713 -4.17 2,550 1.46801 0.00200 <~4.1€
Go244 1.53055 (0.646E5 <~4407 0.520 1.48047 0.04436 -4.17 2,600 1.46731 0.00201 =4o1E
0246 1052927 0462685 ~4l07 0520 4.4800% 0.04176 -4.17 24650 1o,46781 ©0.00203 =4.1%
G.248 1.5280% 0.60€08 -4.0%F 0.540 1.47964 0.03936 4,17 2,700 1.46770 0002075 <-4.1%
0,250 1.52684 0.58€76 =4.0F 0,550 1.,47925 0.03714 -4.17 2,750 1.46780 0.00208 -4.1%
0,252 1.52569 0.5€735 <~4.0% 0.560 1.47889 (0.02510 =417 2,800 1.46750 0.00208 ~4«15
0.254 1.52457 (0.54929 -4.0%S 0.570 1.47855  (,03320 -4.17 2:850 1.4673% (.00210 <-4.15
0.256 1.523%3 0.53203 <4.09 0.580 1.47823 0Q.0314% -4.17 2,900 1.4672% (400212 -4.15
0.258 1452248 0.51583 <4410 B.580 1.47732 0.02982 -~4.17 2,958 1.4671¢ 0.0027& <4.1%
6.260 1.52143 0.4997k -4.1T 0,600 1.47783 0.02830 ~4.17 3,000 1.46707 0.00217 -4.15
0,262 1.52045 O u4e4EZ -4.1% 8.620 1.477805 0.02557 -~4.17 3,050 1.46€37 000218 -4.1%5
Uo26l 1.5198% 0.4701% -4.13 0,640 1.47€61 0.023I3 ~4.17 3.100 1.46€8€ 0.00221 -4.4iF
0:266 1.51857 0.4EE€2E ~4o11 0.660 1.4761€ 0.02111 ~4o17 3.450 1.46€74 0.00224 =4.15
0,268 1.51767 0.442%% =4.11 0.680 1.475T€ 0.01S28 <417 3.200 1046€63 0.00226 =4.15
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TABLE 71. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR CsF AT 293 K (contimued) *

~dn/d) dn/dT X -dn/dx  dn/dT A -dn/d)- dn/dT
u);n B d;n(" 10-5 K- pm z pm-t 1075 K- pm = um-t 107K+
3.250 1.46652 $.00229 -4.1% 6.700. 1.45438 (0.C0448 <-4.07 13.800 1.60444 0.00939 =-3.€2
34300 1.46640 0.00231 -4.1% 6.800 1.45654 0.00455 -4.0E 14,000 1.40242 0.01017 -3.€0
3.350 1.46625 0.0027% -4.1% 6.900 1.,45408 0.00482 -4.0E 14,200 1.40037 0.01035 -3.58
I.400 1.46617 0.80237 ~4.1F 7.000 1.45382 0.C046F ~-4.0F 14,400 1.39828 0.01053 -3.5%
T.450 1.066085 0.00239 -4.1% 7.1080 1.4531F C.C0476 -4.0F 14.600 1.39€1€ 0.01871 -3.53
3.500 1.46533 0.00242 -4.1% 74200 1445287 C.00483 <-4.0F 14.800 1.39400 0.01080 -3.51
3.550 1.46581 0.002%5 -4.1% 7.300 1.45218 D0.004S0 <~4.04 15.008 1.391B0 0.01108 ~-3.48
3.600 1.46565 0.00218 -4,1% 7400 1.45168 L.L04S7 -4.0% 15,2008 1.3895€ 0.01127 -3.46
3.650 1.4655€ 0400250 <-4o1% 7.500 1.451T8 G.00504 ~4.04 15.400 1.3872¢% 0.01146 -3.46
3.700 1.46563 0.00253 -4.1% 7.600 1.450868 0.C0511 ~4.03 15.608 1.38498 0.01185 <-3.41
3.750 1.46531 0.00286 ~-u.1% 7.700 1.45017 0£.00518 ~4.03 15.800 1.38263 0.01185 <-3.38
34800 1.46518 0.00259 -4.14 7.800 1.44964 0.00525 <-4.0Z 16.000 1.38024 0.01264 =~3.3¢E
3,850 1.46535 0.002€2 ~4.1% 7.900 2.44911 0.00532 -~4.0Z 164200 1.37781 0.01224 ~3.33
2,900 1.46432 C.002E5 ~4.1% 8.000 1.44858 0.00539 ~4.0Z 16.400 1,37E3% 0.0128% -3.30
3.950 1.46478 0.002E8 -4.1% 84108 1.44804 0.COEWT7 =4.0% 16,600 1.37283 0.01285 -3.27
4,000 1.46465 0.00271 -4.1k 8.200 1.44759 0£.00554 =4.0% 16.8008 1.3702€¢ 0.01285 =3.2%
4.050 1.46451 0.00274 -4.1F 84300 1.44€33 0400561 =~4.0F 17.000 1.3676€ 0.013C6 =-3.21
4,100 1.46437 0.00277 <~4.13 8.400 1.44636 0.00568 =-4.0C . 17.200 1.3650€ 0.01327 -3.18
4.450 4.46474L 0.00280 -4.43 8.6500 4.44679 ©0.00E76 -3.95 47.400 1.36236 0.04348 -3.4%
4.200 1.4640% 0.00283 -4.13 8+600 1.44521 0.00583 ~-3.¢9 17.600 1.35%67 0.01370 =3.13
4,250 1.46335 (.00286 ~4.13 8.700 1.44463 0.00530 -3.9% 17,800 1.35€91 0.013S1 -3.07
4.300 1.46381 0.00285 ~4.13 84800 1.444J3 0.06538 ~3.9E 18.00C 1.35410 ©.01413 -3.0%
44350 1.4636€ 0.002%2 -4.4F 8.900 1.44353 0.00€05 -3.9% 18,200 1,35I2€ 0.01435 -3.00
4.400 1.66352 0.00295 ~44132 9,000 1.44282 0.00612 -3.97 18,400 1.3483€ 0.01458 =~2.9€
4.450 1.46337 6.00299 <-4.13 S.100 1.44271 0.00620 ~-3.97 18.600 1.34E42 0.01R81 -2.92
44500 1.46322 0.00202 =-4.17F 94200 1.44158 0.00€27 <-3.9€ 184800 1.34244 0.01504 -2.8%8
4.550 1.46307 B8.00305 ~4.1% 9,300 1.44095 C£.C0E35 ~-3.9€ 19,000 1.33941 0.01527 -2.84
4e600 41.46231 0400308 -4.1% Se400 144031 0.00€4Z -3.9% 19,200 1.33E3T 0.015%Z1 <=2.8T
4,650 1.4627€ 0.003T% 4,12 8.500 1.43967 0.00E48 ~-3.9% 19,400 1.33320 0.04575 -2.7%
4,700 1.46260 0.0031& -4.12 9.600 1.43901 0.C0657 -3.9% 19.600 1.33003 0.01559 -2,.71
4,750 1.46245 0.00218 <~4,17 9.700 1.43835 0.00€66 ~3.93 19.800 1.32€81 0.81624 -2.€7
4800 1.46278 0.00321 =4.17 Q.R00 1.4376S 0.00E72 =3R.Q3F 20.000 1.223I8F 0.048LQ =2.632
44850 1.,46212 0.00326 ~b.12 $.900 1.43701 0.00680 =-3.92 26.500 1.31513 0.01713 -2.58
4,900 1.4613€ 0.00327 ~k.12 10,000 1.43€33 0.C0687 =-3.92 21,000 1.30640 0.01779 -2.3E
4,950 1.46180 0.00331 -4.12 104200 1.4343% 0.C0703 -3.9T 21,500 1.29734 0.01848 -2.22
5.000 1.46183 0.0037% ~4.17 104400 1443352 0.00716 =-3.8% 22,000 1.28792 0.01918 -2.07
5.100 1.46123 0.00340 -4.17 10.600 1.4320€ 0.00734% ~-3.8% 2245080 1.27814 0.015S3 -1.90
5.200 1.4603% 0.00247 -4.131 10,800 1.43058 0.00749 =-3.87 23.000 1.2679S 0.02870 =~1.73
5,300 1.46060 0.002f3 -~4.11 11,000 1.42907 0.007€5 -3.8F 23,500 1.25743 Q.02151 -1.5%
5.400 1.4602& 0.00280 -4.1T . 11,200 1.4275Z ©0.00781 ~-3.8% 244000 1.24E47 0.02234 -1.3L
5.500 1.45988 0.002€7 =-4.17 11,400 1.,42534 0.00757 -3.83 24,500 1.23508 D.02322 -1.1%
5.600 1.45951 0.00373 -4.1C 11,600 1.42433 0.00813 <=3.81 25,000 1.2232% D.02414 =-0.8

5.700 1.45913 0.00280 -4.1C 11,800 1.4228S C£.00829 =-3.8C 25,500 1.2189% 0.02510 -0.€4
€.800 1.45875 0.00287 -4.0S 12,000 1.42102 0.00845 -3.78 26.000 1.19814 0.02610 <-D.3€
5.900 1.45836 0.002S3 -4.0¢ 12,200 1.41931 0.008€2 ~3.7¢ 26.500 1.18483 0.02716 <-0.07
€.000 1.4573€ 0.0040C -4.0¢% 12,400 1.41757 0.00878 <-3.7% 27.000 1.17097 0.02828 D.24
€.400 1.6575€ 0.00487 <-4.08 12,600 4.41580 0.00835 ~3.73 27.500 1.15€5% $.02345 Q.58
€.200 1.45715 (0.0041% <-4.08 12.800 1.4133¢ 0.00912 -3.71 28,000 1.14151 0.030€3 0.5%
€.300 1.45673 0.00421 -4.08 13.000 1.41216 0.00929 <=3.7C 28.500 1.12564 0.03204 1.35
€.400 1.45631 0.080427 -4.08 13.200 1.41027 0.0094E <-3.68 29,000 1.1084¢ 0.033%1 1.78
€.500 4.45588 0.00424 -4.07 13.400 4.4083€ 0.00964 ~-3.€E 29.500 4.09Z42 0.0348% 2.2B
€.600 1.45%34% 0.00413 -4.07 13.600 1.40€42 0.00981 -3.€% 30,000 1.0745€ 0.03848 2.7€

* In this table more decimal places are reported than warranted merely for the mrpose of tahular amoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.17. The
number of digits with an overstrike are not relevant to accuracy of the data.
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3.18. Cesium Chloride, CsCl

Cesium chloride is very hygroscopic and highly
soluble in water. It is, therefore, an unsatisfactory
material for making optical parts, despite its optical
transparency over a fairly wide wavelength region.
While CsCl is not suitable for ordinary applications, it
is an interesting object for scientific studies. The wave-
lengths of absorption bands in the ultraviolet region
have been measured by Hilsch and Pohl [23] and by
Schneider and O’Bryan [24]. Lowndes and Martin [13]
measured the infrared absorption band and the dielec-
‘tric constant. In table 3, the results of the above work
are listed.

Because it is an unfavorable material for optical use,
there have been few measurements of the refractive
index. For the transparent region, only four data sets
covering a limited wavelength range were found in the
literature. Upon careful examination, one finds that the
works, of Wulff, et al. (the first three listed in table 75)
produced seliable results which can be used as the basis
for the reference data generation. Results reported by
Sprockhoff appear to be unreliable, as the given values
seem too high for the assumed temperature. The large
discrepancies may be attributed either to the measure-
ments being made at a lower temperature than was
reported, or to the measurements being made on im-
pure specimens. In the infrared region, Vergnat, et al.
[26] obtained refractive indices for powdered CsCl by
analyzing the reflection spectrum. This set of data is
presented here for completeness, but it was not used for
data analysis.

Data reported by Wulff, et al. were obtained at a
temperature of 298 K, five degrees higher than our
chosen reference temperature. Since the value of
dn/dT of CsCl is about 6.0 X 10-5K-! in the visible
region [18], a temperature correction of about 3 units
in the fourth decimal place needs to be made.

Although there is not a single experimental value of
dn/dT available in the literature, we can make reason-
able estimates of dn/dT over a wide wavelength range,
using our empirical discoveries. Using the parameter
values in table 5, the following dn/dT formula was
constructed for CsCl:

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976

dn

2n ar=

—13.89 (n2—1)—4.27

1.989\¢ 276.48\4
(A2—0.02624)% ' (A2—10100.25)? °’

(57)

where dn/dT is in units of 10-3K-* and \ in wm. Equa-

" tion (57) was used to calculate dn/dT values for reducing

Wulff’s data to 293 K.

With the information available from table 3, a least-
squares fitting of the reduced data to eq (10) was carried
out. It resulted in a dispersion equation for CsCl at
293 K in the transparent region, 0.18-40.0 um.

0.98369 A2 0.00009 A2
2=1.3301
" 3013 + A2 —(0.119)2 © A2 —(0.137)% (58)
0.00018 A2 0.30914 A2 4.320 A2
A2 —(0.145)2 © A2 —(0.162)2 = A* (100.50)*’

where A is in units of um.

In practical use, the contributions of the third and
fourtli term are small and can be neglected; they are
given here for completeness. Equations (57) and (58)
were used to generate recommended values of refractive
index dn/d\ and dn/dT. In the tahles, the property
values are given to more decimal places than needed,
for tabular smoothness. In order to use the recom-
mended values correctly, readers should follow the
criteria given below.

For refractive index:

Wavelength range ~ Meaningful Estimated
(um) decimal place uncertainty, =
0.18—- 0.20 2 0.01
0.20- 0.30 3 0.005
0.30~ 0.40 3 0.003
0.40- 1.50 3 0.001
1.50-20.00 3 0.003
20.00~-30.00 3 0.006
30.00-40.00 3 0.008
For dn/dT:
0.18- 0.19 0 =1
0.19-30.00 1 0.4
30.00-40.00 1 0.9
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X n -én/d\  dn/dT X 2 -én/dy  dn/dT
[ ® pm gt 1079 K g pm= 1078 kA
Gel80 2.106310 8.360 L0FAETT  BeVTATE -Fe03 L0808 $c6R€HT 06eCi4wdk  -7+69
6.182 2.313043 G:305  1.769F0 Q.724EE  -T7.90 1.850 1.€2576 (.61288 ~7.6%
t.184 2.06E8% €.350 2078570 G.€7S40 =7.¢Z 1400 1.6251F §.01030 -<7.6%
Go186 2.06B0L 0:315 £.706Z50 C.€383F -T.92 ie458 162487 G.00%4B ~T7.83%
Go1i88 £ G.3286  12.€9933 0.€L03E -F.ol 5208 1.62L2T £.808%8 ~7.68
6.190 66325 3$.€S83C (.56ECL <7.S 1.258 1,62383 B8.00745 <F.6E
g.192 Ge3I0 169364 £.5340C ~7.9 1.300 1.623%E B.0B066B <-7.€E
G134 0.335 1.€9i7F C.504%E -7, 14356 1.E23317 0§.80533 -7.€E
§.19€ 0.340 t.E8859 (G.47738 ~7.8% 1.400 1.62286 L0054 <=7.68
6,398 0345 1,€8E27 (45228 ~=7.8% £:450 4.6226Z 0008452 7.6
T.200 G356 2.€5407 ([.u428%8% =T.EE 14500 1.8223C 060459 -7.£8
(0202 1.926LE g 0355 .E81GE 0o407TIT =768 1,550 162217 G.QOGLIZ -T7.€7
€20k £.98275 0.3€60 1.€6GBC G0.38833 <-7,67 14680 1462138 (.00379 -7.€7
£.206 1.9015% 0.3€5 1.€781F 5.3685i0 ~V.87 1650 1,6247C 0.D03E0 ~7.€7
0.208 1.8347E 6370 $.€7€3%1 0035652 ~7.8€ 1,708 31.62162 0400325 <=7.67
0.240 1.86231 00375 2.67466 0.23409 ~-7.6€ 2a75C 1462847 G.083F3 -7.67
t.212 4 0,380 3.€7297 0.21874 <-7.8E £.800 1.62132 0.00283 ~7.67
0.214 04385 167241 (G.30430 ~=F.8E 1.850 3.62118 0.00266 =-7.€7
Uo2ie Be390  1.eBYTF 029677 -7 8% 10900 162:10% ©0.00251 ~-7.87 -
6.218 0.395 1,€6650 8.27887 =~7.8% 10950 162093 Go00237 <T.€7
G.220 G.400 1.€67ik 0.26€I2 ~-7.8% 2.080 1.62082 0.002Z& ~7.67
t.222 B.430 1.€645% Q.24u2€ ~=7.83 2,050 $.€207%i 0.00213 =«7.€7
6.224 1,83008 0428 1.66225 C.22488 =7.83 2.168 1.82060 0.0028k ~7.67
$.226 1.62413 6.430 1.€6005 D0.20742 <~7.82 2:150 62056 0.00495 -7.€7
0.228 1.816&48 B.440 £.€58%F 0.39284 -7.81% 2.200 1.62041 0.00187 <7.€E
0.230° 1.8131¢ T Cod50 1.€5€25 §.17781 ~-7.81 20250 1.6203¢ 0.00188 -7.6€
£.232 1.60797 8 Do4ED 1.E545¢ G£.1€516 ~7.8L 24360 1.620Z3 0.00173 -7.€6
6.23% 1.80307 & 0070 1.€5284 G.15375 ~7.7¢ 20350 $.62014 000168 <-7.6€
2.236 1,7983% 8,480 1.€514€ B.14332 -7.7% 2,488 3.6200€ 8.001E3 -7.€€
0.238 1.79391 0490 1.65007 §.13287 =7.7% 2.450 1.,61936 G.008F8 -7.6E
Cc24f 3.78983 72% 00508 1o€4878 (0.12EZE =T.72 2:580 1.6193F 0.00i5% ~-7.€¢
0.242 £.78552 623 0.510 1,€4756 $.13737 =7.78 2,550 1.6198% 0801506 =7.6C
De24% 3078158 9€8 0520 1.€4€43 G.1iCiE -7.77 2.600 1.€1975 8.00147 -7.€§
B.246 1.7778% 238 0.530 1.€453€ G.10282 -7.77 2,650 1.€196E 0.00144 ~7.CE
S.248 1.7T4IE 1%¢ Co540 1.€4435  (,09743 ~7.7€ 2,708 1.61981 0.00141 =7.¢%
0.250 1477067 Ce550  1.64341 G.C3182 =~7.7€ 24756 1461955 0.00133 ~7.€E
Ge252 1.76731 0,567 1.€4252 Q.GBEEXT <-?2.7E 2,800 1.61347 0.08136 -7.€€
0.25& 1.76407 0.570 1.€4168 0.0818L -7,7% 2.850 4.E1640 0.00134 -7.€E
G.25€6 1.7603% 6.580 3.€5088 0.07740 =7.7% 2.900 1.6193% 0.00133 -7.6E
G.255 1.757S4 ‘0e59C 1.€401I3 0.07228 -7.7% 20950 1.61927 .0.00131 -7.€E
0e260 1.7550% 0.600 1.€3941 8,06S§E -7,75 2,008 1.619Z1 0400430 -7.€E
8.262 1.7522% Ge620 1.€3809 006258 =7.7& 3,050 1.6191& U0.06129 -7.€8
0.264 1,74953 (o84S 1,E3690 0.056€0 =7.7% 3,160 4.61CDE G.00128 ~-7.€E
0.266 1.748331 C-660 1.€358% 00583 =7.73 30156 161281 04805127 <7.€5
0.268 174438 00680 1.€3484 Co8UET? <7.73 3.200 1.€1835 0.081Z€ -7.£€
Ce270 147413% Lo700 1.€3395 (0.04273 ~-7.72 3.250 1.ELEBC D.63126 -7.€5
£.272 1.73957 0,720 3$.€331F (03612 -7.7C 3.3006 1.61882 0.00425 -7.€%
G274 1,73727 Bo7Ul 1.€3238 0.03593 <7.7% 3,350 1.6187€ 0.00125 -7.€%
§.276 £.7350% o760 1.6316C 0.03208 -7.7Z 34400 1061870 0.00125 -7.€E
£.278 1.7328¢ C.780 1.€31T€ G.030E3 -7.7% 3.450 1.6188L C.80125 -7.€%
£.280 1.7338C §.8G0  1.€3047 0.02823 =7.7% 3.500 1.61857 (.0012%5 -7.€E
0.282 1.7287¢ §.820 1,€2933 0.02817 -7.73 3:550 1.€1851 (.00125 ~7.€5
€284 1.72681 0,848 1.,€2%4Z 202432 =~7.7% 3.608 1.€185F (0.001Z% -7.€E
$.28C L7249 0c&80 1.826%% 6.022€2 ~TT0 Te8Z0 1.€183< 0.80128 <785
G:288 1.7230% 2:880 1.€2852 ¢.gzifS 7,70 3.788 1.61832 0.0012ZS5 -7.€E
G.290 1.7212% 6900 1.€28T1 (Q.04¢78  ~7,7L 3.750 §.6182€ (00125 <-7.€5
€292 171958 06820 1462773 (01843 -7.7L 3.8L0 1.61820 10,8012 -7.€5
6.294 £.7477Q €.Q40 1.€2737 0.04727 -7.73 2.856 31.6181h G.00126 -~7.65
0.296 1.7163% 0.960 1.€2706 §.01€2% ~F.7% 3,908 1.€1807 0.06126 <7.€%
0.268 1.71452 0980 1.€2¢F2 004528k =765 2.95¢ t.6380F L.00%27 -7.€%
. Phys, Chem. Fef. Doia, Vel §, Ne. 2, 197¢
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TABLE 74. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR CsCl AT 293 K (continued) *

A 2 -dn/dy  dn/dT A 2 -do/d\  dn/dT A n -do/d)  dn/dT
pm pm~ 107% K~ um pm™ 10-8 K um -t 10-S K-t
4.000 1.51755 0.00137 -7.8% 8.400 1.€1032 0.00229 ~7.57 17.600 1.576390 0.00508 -7.18
4.050 1.6178€ 0.00128 ~-7.6% 8,500 1.€1005 0.00231 -7.57 17.808 1.5758% 8.0051I5 -7.17
4,108 £.61782 0.00129 =-7.6% 8,600 1.€098€ B.00234 ~7.57 18.000 1.57484 0.008522 -7.15
4,150 1.61775 0.00129 -7.6% 84700 1.€0963 0.00237 =7.57 18.200 1.57379 0.08529 <=7.1%
44200 1.6176€ 0.00130 -7.64 8.800 1.€083S 0.00248 =~7.57 18,400 1.57272 0.00536 -7.13
44250 161782 0400131 -7.6% 84900 1.€0915 8.00242 <~7.5€ 18.600 1.5748% 0.00543 -7.11
4,300 1.61756 0.00471 -7.Eh 9,000 1.E0890 0.00245 =7.5€ 18,808 1.57055 0.00550 -7.10
44350 1.€1749 0.00132 ~-7.66 9,100 1.€0886 0.00248 ~-7.5E 12.000 1.56945 0.00557 -7.0E
4,400 1.61753 C.00173 -7.€% 9,200 1.€0851 0.00251 <-7.5€ 19.200 1.56€32 0.005€4 <7.0€
4.450 1.€4738 €.0017% -7.6% 9.300 1.€08TE C.(02F3 -7.55 19.400 1.5671¢ 0.00571 =-7.05
4,500 1.€472% 0.0017% -7.€% 9.400 1.60730 0.002F€ ~7.5% 19,600 1.56€04 8.00578 ~-7.03
4.550 1.61723 0.00135 -7.€4 S.500 1.€0764 0.00258 =7.5% 19.800 1.56487 0.00586 ~-7.01
4.600 1.6171€ 0.00176 -7.€% 9.600 1.€0738 (0.00282 ~=7.5% 20.880 1.5638S 0.00593 «7.00
4,650 1.6170¢ 0.00137 -7.€24 9.700 1.68712 (.00285 <7.54 204500 1.5606E 0.00612 <6.95
4.700 1061702 0.00138 -7.8% 9.800 41.E0EBS Q.002€7 <~7.%5% 21.008 1.55758 0.08631 <«6.61
4.750 1.€163% 0.00139 -7.6% 3,900 1.€0€53 0.00270 ~7.5% 24500 1.55437 0.00658 -6.8€
4,308 1.61688 0.001(f -7.6% 10.000 1.€0€35 0.€0273 -~7.53 22.000 1.55108 0.006€9 -6.80
5,850 1.€1681 0.00161 -7.8% 104200 1.€0576 0.80279 =7.53 22.500 1.54768 0.00689 =6.75
4,900 1.61674 08.00152 -7.€% 10,400 1.€0520 0.00284 ~7.52 23,000 1.544I8 0.0071I0 -6.€5
4,950 1.61667 0.00143 ~7.64 10,600 1.€04862 ©0.00290 <~7.52 23.508 1.54058 0.00730 -6.63
5.000 1.€16E0 0.001Lk <-7.€3 10,860 $.€0404 0.00286 =7.51 264000 1.5368B8 0.00751 =-6.57
5,100 1,E1€45 0.601%6 -7.63 11,660 1.€03%h ©.(02T2 -7.5C 244508 1.53387 0.80773 -6.50
Se200 1¢G1631 0.0C140 -7.€T 124200 1460283 0.60367 -7e50 254000 145291% 0.00735 -6e43
£.300 1.6161€ 0.00150 ~-7.€3 11.400 1.€0221 0.C0213 =7.4% 25,500 1. sz=gg 0.00817 <6.3E
£.400 1.61601 0.061%2 <7.€7 11,600 1.60158 0802318 ~7.47 26.000 1.52098 0.00840 -6.28
5.500 1.€1585 G.801 5 =7.63 12.800 4.€0034 0.00325 =7.48 264500 1.51€72 000863 <-6.20
5.600 1.€1570 0.00157 =-7.63 12.000 1.€0028 0.00231 ~7.47 27.800 1.51235 0.00887 =6.11
5,700 1.€155% 0.00458 <7.€3 12,200 1489961 €.00337 ~7.4€ 27.500 1.58785 0.80912 ~-6.02
5.800 1.61538 0.001€2 ~-7.862 12,400 1.59833 0.00343 <-7.45 28.000 1.50323 0.00936 <-5.93
5.900 4.€152T 0.004E4 =7.67 12.600 1.69824 0.00243 <7.4% 280,500 1.4924S (0.009E62 -5.63
64000 1.61505 0.001E6 =~7.6% 12,806 1.%9754 0.006355 -7.4% 294000 1.49261 0.00988 =-5.72
€.100 1.6148F 0.001F3 -7.62 13.00C 1.59€82 0.003E1 ~7.4% 29.500 1.48860 0.01015 -5.61
€.200 1.61471 0.00371 <~7.6Z 13,200 1.59609 0.003E7 =-7.4% 30.000 1.4834E€ 0.01043 =-5.50
€.300 1.61455 . 0.0017& <=7.6% 13,400 1.%953F  0.00373 -7.41 30,500 144781 G.01071 =5.33
€400 1.61436 C£.00178 -7.€3 13.600 1.59450 0.00375 ~7.43 31.000 1447275 0.01108 -5.2%
64500 1.61419 0.00179 =-7.61 13,800 1.%59384 0.0038E -7.43 31,500 1.46718 0.01123 =-5.12
€.600 1.61401 0.00181 -7.61 14,000 1.59306 6£.00381 -7.3% 32.000 . 1.4614€ Q.011E0 -4.97
€.700 1.61382 0.0818% ~7.6% 14,200 1.€9227 0.003%8 ~-7.3% 32.500 1.,45558 0.01131 -4.83
€.800 1.613€ELF 0.00i%6 =~7.81 14,6408 1.59157 0.00488F -7.37 33.000 1444954 0.01222 -he€T
€.960 1.6134% Q.00189 -7.6% 14,600 1.%90E€ ©.004i0 ~7.3E 33.500. 1.4433% 0.01256 <-4,51
7.080 1.61326 0.001%1 -7.€T 144800 1.S8983 0.004IE -7.3% 34,000 1.43€38 0.012%1 =-4.33
7.100 1.61307 0.801%& -7.6% 15.00C 1.5883% §.(0423 <=7.3% 344508 1,43064  0.0132€ <4.1%
74200 1461287 © 0.00187 <7.8C 15,200 1.58814 0.00k28 =7.32 35,000 1.42372 0.01352 ~3.9€
74300 1.61268 0.00199 =-7.60 15.400 1.58727 (0.00436 =7.3Z 35.500 1.41€82 0,013S3 =3.7€
T.400 1.63258 0.00202 -7.68 15.600 1.58640 0.006442 -7.3%1 36.008 1.40973 0.01438 -3.5%5
7.500 1.61227 0.9020% ~-7.5% 15,800 1.58551 0.00448 =-7.2% 36.500 1.40246 0401477 =333
7.600 1.€1287 0.00207 <7.5¢ 15,000 1.58460 0.004E5 ~7.28 37.008 1.39435 0.01518 ~-3.08
7.700 i.€418F (0.00210 -7.5% 16,200 1.58389 0.004E2 -7.27 37.500 1.387Z€ G0.015€0 -2.8%
7.800 1.6118% 0.0C212 =7.5¢ 16,400 1.5827€ Q.C04E8 ~7.2E 38,000 1.3793% 0.01604 =2.58
7,900 1.61143 0.0C21I8 ~-7.58 16.680 1.%8181 0.00475 ~7.25 384500 1.37421 0.04650 =-2.31
£.000 1.61122 0.08218 =7.5% 164800 1.%80BE 0.C0481 ~7.27 39.080 1.36285 0.01636 -2.87
8.100 1.€1100 ©0.00228 <-7.5% 17,000 1.57988 0.00488 =-7.2% 39.500 1.35424 0401745 =1,71
8,200 1.61078 0.00223 <~7.58 17,200 4.87891 0.00485 =7.21 46,000  1.34539 0.81785 -1.39
8.3200 4.8408¢ 0.6022¢6 ~-7.58 47.4080 1.E7704 0.00BR2 -7.2C

* In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison,
For meaningful decimal places anc uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.18, The
number of digits with an overstrike are not relevant to accuracy of the data.
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COMPARISON. OF DISPERSION FQUATIONS PROPOSED FOR CsCl

Source

Wavelength and
Temperature Ranges

Dispersion Equation
Alp ym;vin cem-t

Wrv? - v

Vergnat, P., Clandel, J., $3-200 ym k=g o FTAMyy T —
Hadni, A., Strimer, P., 290 X i (vt -0+ 6y 200
and Vermillard, F. [20)
1969 vl gy *
Znk=¢ 41‘!,(3i —rf—
(ORI N RA
Present work 0.18-40.0 ym n? = 1.33013 + 22836927 000008 \*
1975 ' 293 ¥ A - (0.119)2 A2 - (0.137)2
0.00018 )% | _0.30914 )2
aF - (0.145)7 2\'- (0.1€2)?
L 4:320)°
32 - (100.50)°
*i=1,2; py =99 em iy, = 125 el 6 = 0.075, 6, =0 6.93.

.25 o =0.32, pp =0.0205 ‘\1\‘=2'7' € =

s

J. Phys. Chem, Rel. Dote, Vel &, No. 2

2
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3.19. Cesium Bromide, CsBr

Early measurements of the refractive index of CsBr
were made by Sprockhoff [95] in 1904. He used the
minimum deviation method t6 determine the refractive
indices for three visible spectral lines, 0.486, 0.589, and
0.656 um. Although his values were presented to 4
decimal places, the temperatures at which the data
were obtained were not specified; the significance of
the data is thus uncertain.

In the following 50 vears, no other measurement of
the refractive index of CsBr was reported. The main
reasons for this long blank period were the difficulties
in crystal growing. Large crystals suitable for optical
components were not available. It was not until 1953
that large crystals of CsBr of reasonably good optical
yuality
material for infrared studies in the range beyond the
25um limit of KBr, out to about 40 yum. A mixed crystal
of thallium bromide-iodide. known as KRS—5. was pre-
viously the only material available for use in this region.

The dispersion of CsBr compares favorably with that
of KRS-5 beyond 20 microns, and when the effects of
inhomogeneity and reflection losses are considered the
resolving. power of a CsBr prism is much better.

The refractive index in the transparent region of
CsBr was extensively and precisely measured by
Rodney and Spindler [107, 108] in 1952 and 1953. The
minimum deviation method was used for a wide wave-
length range from 0.365 to 39.22 um. Rodney and
Spindler [107] worked out a dispersion equation of
CsBr as shown in table 82. They pointed out that five
of the seven constants in that equation were determined
by means of a simulianeous solution. The constants
appearing in the denominators of two terms represent
the infrared and ultraviolet absorption bands. The ultra-
violet term was determined by taking a weighted mean
of several measured bands. The infrared term is an
estimate based on information on CsCl, and is probably
too low.

Refractive indices of CsBr in the infrared absorption
region, 30—275 wm, were derived by Geick [109]in 1961,
based on the analysis of transmission and nearly-normal
reflection spectra. He concludcd that an absorption peak
was located at 136.7 um. The infrared region up to 200
um was reinvestigated by Vergnat; et al. [26] in 1969.
The Lorentz damped-oscillator model was used to
analyze the normal reflection spectra. Two absorption
peaks were found at 97.09 and 133.33 wm, with the one
of longer wavelength predominating. These results
indicated that the wavelength in the infrared term used
by Rodney and Spindler was low.

In the millimeter-wavelength region, the refractive
index at 2000 um was determined by Dianov and
Irisova [47] in 1967. The result, n2 =6.55 at room tem-
perature, agrees closely with the value of static dielec-
tric constant given by Vergnat, et al. [26]. This com-

were successfully giown, providing a new
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pletes the record of activities in determining the
refractive index of CsBr.

In view of the available information discussed above,
we used the two data sets by Rodney and Spindler [107,
108] as the basis for generation of recommended values.
Since the data sets were reported at temperatures of
300 and 297 K respectively, temperature corrections
were needed to reduce the selected data to 293 K.
However, there was little data on which to base such
corrections. Rodney and Spindler [107] reported an
averaged dnf/dT value of —7.9X10-5 K- for the
wavelength range 0.36-39 um, but no detailed variation
of dn/dT was given.

In the present research this obstacle was removed
by our empirical methods, as discussed in subsection
2.2. With the aid of the predicted parameters in table 5,
we constructed a formula for dn/dT values for CsBr
over the entire transparent region:

dn_ _ 21—
2n == 1422 (n* — 1) —4.75 59

AN
(A2 —0.03497)?

310.40 \*
(A% — 18509.60)

where dn/dT is in units of 105K~ and X\ in um.

The results of this process and encouraging. In figure
64, it is evident that our averaged value of dn/dT in the
transparent region is about — 8.2 X 10-5 K-1, while the
value of Rodney and Spindler is —7.9 X 10-5 K-1 In
the better set of the selected data, Rodney and Spindler
[107] obtained refractive indices at temperatures ranging
from 297 to 304 K, and then reduced to 300 K with
accuracies within = 1 or 2 X 10-5 If the errors are
totally due to the uncertainties of dn/dT, which is very
likely, the uncertainty in dn/dT is about 0.3 X 10-3K -1
or higher. The accuracy of the other set is perhaps less
than 0.0001. Therefore, it can be safely said that the
predictions of eq (59) are reasonable. The selected data
were reduced to 293 K using this equation.

From the information in tables 3 and 82, input param-.
eters for a least-squares fitting were obtained. The
calculation resulted in a dispersion equation for CsBr
at 293 K in the transparent region, 0.21-55.0 um.

1.26628 A2 0.01137 A2
2 =
n# = 1.14600 + 5 (0.120)2 " X% — (0.146)2
0.00975 A2 0.00672 A?
+ : (60)
A2 —(0.160)2 ' A% —(0.173)?
0.34557 )2 3.76339\2
N —(0.187)2  X2— (136.05)2

where \ is in units of pm.
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‘Equations (59) and (60) are used to generate the
recommended values of refractive index, and its wave-
length and temperature derivatives. The property values
are given to more decimal places than needed to assure
tabular smoothness. In using values from the table,
readers should follow the criteria given below.

For refractive index:

Wavelength range ~ Meaningful Estimated
{om) decimal place uncertainty, +
© 0.21- 0.25 2 0.01
0.25- 0.35 4 0.0003
0.35-30.00 4 0.0001
30.00-40.00 4 0.0005
40.00-55.00 3 0.006
For dn/dT:
0.21- 0.22 0 =1
0.22-40.00 1 0.4
40.00-55.00 1 0.9

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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TABLE 78. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR CsBr AT 293 K*
- dT x -dn/d)  dn/dT by -dn/dx  dn/dT
oo i et 1045 pm i gt 107 K- ym i gt 10% K
0.210 2.1820€ 16.14881 -1.73 0,375 1.74657 0.48%42 <=8.61 1,750 1.6719% 0.00373 -8.35
0.212 2.15191 14.08886 ~2.85 0.380 1.74418 0.46565 <=8.€D 1.800 1.67173 0.0034% <-8.39
B.244  2.12545 12.424€6 -3.74 0385 1.74192 0.44348 <-B.60 1.850 4.6745€ 0.00313 -8.33
0.216 2.10201 11.06;_2 ~bo4E 0,390 1.73975 0.42277 =-8.60 1.900 1.67141 0.00297 -8.33
0.248 2.08105 - 9.93127 -5.04 8.395 1.7376% 0.40339 -8.59 1.950 1.67127 0.00277 -8.3%
0,220 206216 B8.978S0 =5.53 0.400 1.73571 0.38524 <-8.58 2.000 1.67113 0.00259 -8.35
0,222 ¢.ua“"i 8,1€854 -5,93 0,418 1,73203 0.3522Z2 =-8.58 2.0%0 1.67101 0.00243 -8.39
0.224 2.02941 7.47224 -6.27 D.420 1.72866 0.22384 =-8.57 20100 1.6708% 0.00228 -8.33
0.226 2.u1§i§ e.ee§z§ ~645E 0.430 1.72556 0.2971Z <-8.57 2.150 4.6707% 0.00215 -8.3%
0.228 2.00189 &.34147 ~6.80 Do440 2.72271 0.27400 =-8.5€ 2.200 1.67067 0.00203 <~8.38
0.230 1.68968 5.87763 ~7.02 0.450 1.72007 0425331 =-8.SE 2.250 1.67058 0.00192 -8.38
0.232 1.97834 S.4€E36 -7.20 Ds4€ED 1471763 023472 =-8455 20300 1.€704E 0.00182 -8.38
0.234 1.96778 5. 1n_gL ~7438 0.470 1471537 0.21797 ~8.5% 20350 1.6703% 0.00173 <-8.3%
0.236 1.95791 4.7738h =-7.5C 0.480 1.71327 0.20282 <-8.5% 2400 1.67031 0.00165 <8438
0.238 1.94866 A.k7“§ -7.62 0.490 1.74431 0.18¢03 -8.53 2,450 1.67023F 0.00157 <8.38
0,240 1.93397 4.21319 -7.73 0.500 1.70948 0.17€€0 <=8.53 2.500 1.6701% 0.00150 =-8.38
0,242 1.93179 3.97173 -7.82 0.510 1.70777 0.1€522 =8.52 2,558 1.67008 0.00144 -8.38
G.244 1.92407 3.75i8&4 -7.9C 0.520 1.70617 0.15483 -8.52 2.600 41.67001 0.00138 -8.38
0.246 1.91577 3.55088 -7.98 0,530 1.70467 0.14531 =-8.51 2,650 1.663994 0.09133 -8.33
0,248 1.90986 3.36€62 -8.0% 0.540 1,7032€ 0.13€57 =-8.51 2,700 1.66987 0.00128 -8.38
0.250 1.90338 3.19717 -8.1T 0.550 1.7019% 0.1285% =-8.58 2,750 1.€6%81 0.00123 -8.38
04252 1.8970€ 3.040S1 -8.1F 0,560 1.70068 0.12114 -8.50 24800 1.66975 0.00113 <-8.38
0.2546 1.89113 2.89642 ~-8.20 0.570 1.€9952 (0.11431 <-8.50 2850 1.66969 0400115 <-8,38
0,256 1,88547 2.7€258 -8.25 0.580 1.€9840 0.10793 ~-8.49 2.900 1.66964 0.00112 -8.38
0,258 1.88007 2.63808 <-8.28 0,590 1.€9735 0.10214 =-8.4% 24950 1.66€58 0.80109 =-B.38
0.260 1.87491 2.52225 <8432 0,600 1.€9636 0.09672 <~8.48 3.000 1.66953 0.00106 =8.38
0.262 1.86998 2.41418 =-8.3F 0.620 1.€9453 0.08693 ~B.48 3.050 1.€6948 0.00103 -8.38
0.264 1.86525 2.31317 -8.38 0.640 1.£9287 0.07854 =-8.47 3.100 1.66942 0.00100 -8.38
0.266 1.86072 2.218%3 -8.4T 0,660 1.€9138 007117 =8.47 3+158 1.66937 0.00098 -8.38
04268 1.85637 2.12S87 <-B.u3 0.680 1.€9002 0.06471 <B.4E 3.208 1.66933 0.0009% -8,38
0,270 1.85219 2.0465Z <=8.4% 0,700 1.€8878 0.85902 =-8.4E 3.250 1.66528 0.0009% -8.3%
0s272 1.84818 1.96810 ~8447 00720 1.€8765 0.05399 -8.43 3,300 1.66923 0.00092 -8.38
0.27% 1.84432 1.89420 -8.48 0740 1.€8€62 0.04952 =845 3.350 1.6691% 0.00090 <-8.38
0.276 1.84060 1.82448 <=8.50 0.760 1.68567 D0.04ESL =8,4% 3.400 1.6691% 0.0008% ~8.38
0.278 1.83702 1.75860 =-8.51 0.780 1.€8480 0.04198 =-B.4& 3.450 1.66€1T7 0.00083 -8.33
S 042080 1433358 1.69628 <=8.52 6800 1.€8393 (a03878 =-8.44 3500 1.¢6905 0.00086 =8.3¢
04282 183023 1.63726 =8.5% 0.820 1.€8324 0.03591 =-B8.44 34550 1.66901 0400085 <8438
0.286 1.82701 1.58130 ~8,55 D.840 1.68255 0403332 -8.43 3.600 1.66897 0.00084 <-8.38
0.286 1.82390 1.52819 =-8.56 0.860 1.€8191 0.03097 <-8.43 3.650 1.66893 0.00083 <-8.37
0.288 1.82090 1.47772 -8.5E 0.880 1.€8131T (§.0288% =-8.43 3.700 1.66889 0.00082 <-8.37
0.298 1.81798 1.42972  -8.57 0.300 1.£8075 D0.02€91 ~-8.43 3.750 4.66885 0.00081 -8.37
04292 1081518 1.3840Z2 ~-8.58 00920 1.€8023 0.02515 -8443 3.800 1.66881 0.00080 -8.,37
$.294% 1481245 1.34048 -8.58 0.940 1.€7975 0.0235% <-8.42 3.850 1.€6877 0.00080 =-8.37
0.296 1.80982 1.29896 ~-8.5¢ 0.960 1.€7928 0.02206 <-8.42 3.900 1.66873 0.00079 -8.37
0,298 1.80728 1.28933 -8.59 0.980 1.6788E 0.82071 <-8.42 3.950 1.6686C 0.00078 -8.37
0.300 1.80478 1.22147 -8.6T 1.000° 1.€784E 0.01947 <-8.4Z7 4,000 1.€6865 0.00078 -8.37
04305 1.79889 1.13390 =-8.61 1,050 1.€7756 0.01678 =~8.41 44050 1.66861 0.00077 =B8.37
04310 1.7934Z 1.0£531 -8.61 1,400 1.€7677 0.014857 <-8.41 44100 1.66857 0.00077 =837
04315 1.78833 0.98448 <~B.62 1160 1.€7603 0404274 <-8.41 44150 1.66853 0.00077 -8.37
0e320 178357 Ue392041 <~BeE2 10200 14€7550 06031120 ~8e41 40200 1.66849 0,00076 =8.37
0.325 1.77911 0.8€225 -8.62 1.250 1.€76497 0.00691 <-8.48 4,250 1.€6845 0.00076 ~8.37
0330 1.77494 0.80928 <-8.€2 1.300 1.€7450 0:00882 ~-8.40 4,300 1.66842 0400076 =-8.37
0.335 1.77101 0.76061 <-8.62 1.350 1.,€7408 0.00788 =8.40 44350 1.66838 . 0.00076 =8.37
0.340 1.76732 0.74€€0 -8.62 1400 1.€72371 0.00708 -8.48 4.400 1.66834 0.00076 -8437
0.345 1.76384 0.67591 -8.62 1,450 1.€7337 0.00639 ~-8.4C 4450 1.66830 0.00075 -8.37
0350 1.7605F 0.63847 ~-B8.62 1.508 1.€7307 0.00573 <-8.4C 4,500 1.66€27 0.00075 -8.37
0.355 1.75745 0.560392 <-8.62 1.550 1.€7279 0.00526 =-8.39 4,550 1.66823 0.00075 <8.37
0.360 1.75451 D0.571S8 =8.61 1.608 1.€7254 0.C0LBO -8.33 4.600 1.66f1C 0.00075 <~8.37
0.365 1.75173 0.54240 <8.&1 1,650 1.€7231 0.00448 =8.35 4,650 1.€681% 0.00075 =8.37
0.370 1.74908 0.5145% -8.61 1,700 1.€72z10 0.00404 <-8.33 4.700 1.66811 0.00075 =~8.37

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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"TABLE 78. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR CsBr AT 293 K (continued)*®

X R - A w WA ajar o a o T/ afar
ym um=t 105 K- pm -t 107 K pm 0K
44750 1.66808 0.08075 ~-8437 10.800 1.€619E 0.00135 -~8.31 264500 1.6239% 0.00353 -7.81
4.800 1.66804 0.00075 <-8.37 11.000 2.€616€ 0.00138 =~-8.31 27.000 1.62217 0.003€7 <7.78
4,850 1.66800 0.000786 -8.37 11,200 1.€6141 0.00140 ~8.30 27.500 1.6203Z 0.00375 -7.75
4,900 1.66798 0.00076 . =837 11,400 1.€6117 0.00443 ~8.30 28.000 1.61842 0.0038% -7.7Z
4.950 1.66793 0400876 -8.37 11.600 1.€6083 0.0014% -8.3T 28,500 1.E1€48 0.00332 <-7.€S
5.000 1.6678% 0.00076 =-8.37 11,800 1.€6054 0.00148 ~8.3C 29.008 1.61450 0.004G1 =7.€E
5.100 1.€6781 0.00076 ~8.37 12,000 1.€602% 0.00156 -8.29 294500 1.€1247 0.00410 <-7.62
5,200 1.66773 0£.00077 <-8.37 12,200 1.€59%4 0.00153 -8.23 30,000 2.61040 0.00413 -7.58
5,300 1.66766 0.00077 =8.3E 12.400 1.€5963 £.00155 =-8.2% 30,508 1.6082S 0.00428 =7.55
5.400 1.66758 0.00078 <-8.3F 12.608 1.€593Z 0.00158 =-8.28 31,000 1.60€13 0.00437 -7.51
5.500 166750 0.00078 =8.3E 12,800 1.€5960 0.00161 =-8.28 31,500 1.60392 0.00446 -7.4E
5,600 1.€6742 0.00073 <8.3% 13,000 4$.€586F 0.00163 =-8.28 32,0008 1.€0167 0.00455 =7.42
5.70C 1.6673% 0.00080 =-8.36 13.200 1.€583% 0.00168 <-8.27 324500 1.59937 0.004€5 =7.38
E.800 1.6672€ 0.00081 <-8.3E 13,400 1,€5801 (0.00168 ~-8,27 33.000 1.59702 0.00474 -7.33
5.900 1.6671& 0.GCN81 =8.36 13.66808 1.E5767 0.60171 <R.26 33.500 1.8QLR2 0.00484 =7.28
6,000 1.66710 0.00082 -8.36 13.800 12,€5733 0.00174 -8.2€E 34,000 1.5921% 0.0049% -7.23
€.100 1.6670Z 0.00083 =8.3€ 140000 1.65698 0.08176 =-8.2€ 364500 1.58%68 0.0050% -=7.18
€.200 1.6669% 0.0008% =8,3€ 144200 1.€5€62 0400173 -8.25 35,006 1.58714 0.00514 -7.13
€300 1.66685 D.0C085 <836 144400 1.€562E 000181 <-8.25 354500 1458454 0400528 =-7.07
6.406 1:.66677 0.00086 =-8036 14.600 1.€5590 0.06184 -8.25 3€.608 1.58183 0.00535 -7.81
E.500 1.6666E 0.00085 <8.36 164800 = 1.65553 000187 -8.2& 36,500 1.57919 0.00546 =6.95
€.606 1.6665¢ 0.00087 <=8.3E 15,000 4.€5545 0.00189 -8.24 37.000 1.57€43 0.00557 <=6.8S
6,700 1.66651 0.G0088 <-8.35 15.200 1.€5477 000192 ~8.23 37.500 1.57362 0.00568 <-6.82
60808 1¢CGG4E 00000083 <-2843% 15408 1065438 €.0019% =-8.2% 304000 1.2707% 0400573 =675
€,906 1.66633 €.0009T =-8.3% 15,600 1.€539% 0.00157 =8.22 38,500 1.56784 0.00590 <-6.€8
7.000 1.66€2L 0.006091 ~-8.3% 15.800 * 1.,€535% 0.00200 =-8.22 39,080 1.5648€ 0.00602 <6461
74100 1.66614% 0.00092 <8435 16,000 1.€5319 0400203 =8.21 39,500 1.56182 0.00613 <~6.54
74200 1.6660% 0.00093 <-8.3% 160200 1.65278 0.00208 <-8.21 404080 1,55872 0.00625 <=6.46
7.300 1.€6596 ©0.0863% ~8.35 16,400 1.€5237 0.00208 -8.20 40,500 1.55557 0408637 =-6.37
7.400 1.66586 0.00095 -8,3% 16,600 1.€519% 000211 -8.2C 41.000 1$.55235 0.00650 <-6.2%
7.500 1.66577 0.00097 <-8.3% 164800 1.€5152 0.00214 =8.20 41,500 1.54907 0.00662 =-6.20
7.600 1.66567 0.00098 -8.3% 17,000 1.€5103 0.00215 <-8.13 42.000 1.54E73 B.00675 <=6.11

7,700 1.,66557 (0.00099 <=8.3% 17.200 1.€506€ 0.00219 -8.1F 42,500 1.54232 0.00688 -6.01
7.800 1.66547 0.0C1C0 =8.3% 17.400 1.€5022 0000222 ~-8.18 43,000 1.53885 0.00781 -5.52
7.900 1.86537 0.00181 -8.3% 17.680 1.64977 (0.00225 =-8.17 43.500 1.53531 0.00715 -5.81
284000 1.66527 0.00102 =-8.3% 17.800 1.€4932 0.00227 =8447 44,008 1.53170 0.00723  -5.71
84100 1.66517 0.00103 <=8.3% 18,000 ° 1.€488€ 0.00230 <-6.1E 44,500 1.52802 0.00743 <5.60
8200 1.€6506 0.00104 -8.3% 180200 1.€4840 0.0023F =8.1€ 45.000 1.52427 0400757 -5.48
8.300 1.6643E 0.00185 -8.3% 184400 1.€4793 0.00238 <-8.15 45,500 1.5204% ©0.00771 -5.3E.
8400 1.66485 0.001C07 -8.3% 18,600 1.€4745 0.0023% -8,1% 46,000 1.51€5€ 0.00786 <-5.2%
§.500 1.€6475 0.00408 -8.3% 18,800 1.€4697 0.00241 <~8.14 46,500 1.5125S 0.00801 ~-5.41
8,600 1.6646& 0.00105 -8.3% 19.000 1.€464S 0.0024% <B.13 47.000 1.50855 0.00817 -4.CE
8700 1.66453 0.0C110 -8.34 194200 1.€4608 0.00247 =8.13 47.500 1.50442 0.00833 -4.84
8.800 1.66442 0.00111 =-8.33 1G.400 1.€4550 0.00250 =8.1Z 484000 1.50022 D0.00843 =-4.70
8.900. 1.66431 0.00112 =-8.33 19,600 1.€4500 0.00253 -8.11 484500 1.49534 (0.00865 =-4.55
9.DC0 1.6641F 0.00113 =-8,33 19.800 1.€4449 0.00256 <-8.11 49,000 1.49157 0.00882 =-4.3S
9,100 1.66488 0.06115 =8.33 20,000 1.€4397 0.00255 <=B8.4L 49.500 1.48712 3.60899 -4.23
2.200 3.66396 0.00116 <-8.33 20,500 1.€426€ 0.00266 <=8.08 5040800 1.48258 0400917 -54.48
9.300 1.€6385 0.00117 ~8,3% 24,000 1.€4132 0.00273 -8.07 50.500 4.47795 0.08935 -3.88
€.400 1.€6373 0.00118 -8,33 21.500 1.€3993 (0.00281 -8.05 51,000 1$.47323 0.00953 -3.71
9.500 1.66361 0.00113 -8,33 22.000 1.€3851 0.00288 =-8.03 51.500 1.46842 0.00972 <«3.5%
2,600 1.66343 G.00121 =8.33 22.500 1.€3705 0.00296 =-8.01 52,000 1,46351 0.00991 -3.32
S.700 1.66337 0.00122 -8.32 23,000 1.€3555 C€.00303 ~-7.9% 52500 1,45851 0.01010 ~3.12
9.800 1.€6325 0.00123 -8.32 234500 1.€3402 (000311 =-7.97 53,000 1.45341 0.61030 -2.91
Q92000 1.6634C 000126 -8437 244000 1,€324% 0400318 =T.S% 534500 144821 QeU01UE1 -2.tT

10,000 :.66300 €.00125 -8.32 24,500 1.€3083 0.00326 =7.92 544008 1.44230 0401072 =2.4€

10.20C 1.66275 C.006128 -58.32 25.000 1.€2S18 0.00334 ~-7,8% 54,500 1.43748 0.01836 -2.23

10,400 1.6624S 0.00130 -8.32 25.500 1.€2749 (C.002342 <7.87 55.000 1.4319% 0.81116 <-1.S8

10.600 1.66222 §.06433 -8.31 26,060 1.€2576 0.0035C -7.84

# In thig table more decimal places are reported than warranted merely for the purpose of tabular emoothness and internal comparison.
For meaningful decimal places and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3,19, The
number of digits with an overstrike are not relevant to accuracy of the data,
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TABLE 82. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR CsBr

Source

Wavelength and
Temperature Ranges

Dispersion Equation
X in ym; p in cm™!

Rodney, W.S. and
Bpindler, R.J. [107]
1953

Vergnat, P., Claudel, J.,
Hadni, A., Strimer, P.,
and Vermillard, F. [26]
1969

Present work
1975

0.36-40 ym
2300 KX

53-200 um
230 K

0.21-55.0 ym
293 K

0.0018612
a2

n? = 5.640752 - 0.000003338 \2 +

41110.49 _ 0.0290764
AZ- (119.96)7 a2 - (9.15800)2

. . vt il -
n-k2=¢ +5L4mp, ———F———————,
woy 1,22 2,22
1 -
(- v + g vty

vifv b, #
2nk = 3 dmp; ———————

i Wi-vh + 62y

1.26628)% . _0.01137 )?
X2 - (0.120)%2 A% - (0.146)°

p? = 1,14600 +

0.00975 )% _0.00672 )?
A% - (0.160)2 2% - (0.173)2

0.34557 A2 __ 3.76339 3!

P

A2 - (0.187)2 )2~ (136.05)?

*i=1,25 vy =75 cm™, v, =103 em™; 8, = 0.06, 6, =0.16; gy =0.284, p, = 0.009; € = 2.88, € = 6.57.
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3.20. Cesium lodide, Csl

Early measurements on the refractive index of Csl
were made by Sprockhoff [95] in 1904, using a minimum
deviation method for three visible spectral lines, 0.486,
0.589, and 0.656 um. Although his values were pre-
sented to four decimal places, the temperature at which
the data- were taken was not specified. These three
values were the only available data for about 50 years.
The main reason for such a long period of inactivity
was the difficulty in growing adequate crystals. Large
and good quality crystals suitable for optical com-
ponents were not available; also, the need for infrared
transparency was not generally felt.

It was not until 1955 that the refractive index for the
wide range of transmission (0.29 to 53 um) was measured
by Rodney [110] on several cesium iodide samples
grown by the Harshaw Chemical Company. The re-
fractive indices were measured at temperatures near
15, 24, and 34 °C by the deviation method. The tempera-
ture derivatives of réfractive index were determined
for each wavelength and all data were reduced to 24 °C.
He adopted a dispersion equation of the Sellmeier type.
simplified to five terms, to fit the reduced data. Although
his dispersion equation fitted his data quite well, more
terms could have been included to advantage, since
information on more than five absorption bands was then
available.

In the ultraviolet region, 0.20-0.25 um, Lamatsch,
Rossel, and Saner [111] derived the refractive indices
from information on the transmission and reflection
spectra. Since they used vacuum-evaporated thin film
samples, the wavelengths of the two absorption bands
obtained are higher than that of the bulk material. Large
discrepancies between this set of data and that calcu-
lated from Rodney’s work are to be expected.

Values of the refractive index beyond the transparent
region in the infrared were obtained by Vergnat, et al.
[26] in 1969, by analyzing the reflection spectrum. They
found that the wavelengths of infrared absorption bands
are 117.65 and 161.29 um at room temperature. One of
the two values is in close agreement with that of Rodney,
as shown in table 87. As a matter of fact, the pre-
dominant contribution to the absorption is due to the
one band that Rodney used.

In the millimeter wavelength region, the refractive
index at 2000 ;im was obtained by Dianov and Irisova
[47] in 1966. Their result, n2 = 6.452 at room tempera-
ture, agree to the first decimal place with the static
dielectric constant given by Vergnat, et al. [26]. This
completes the record of the published activities in
determining the refractive index of Csl.

From the available information, the data of Rodney
were adopied as the basis for the generation of recuiu-
mended values. Since this set of data was measured at
a temperature of 297 K, corrections had to be made to
reduce the data to 293 K. Rodney [110] discussed the

J. Phys. Chem. Ref. Data, Vol. 5, Neo. 2, 1976

temperature derivative of the refractive index quite
thoroughly in his paper; however, an equation for
calculating dn/dT in general was not given.

The temperature coefficient of the refractive index
of Csl unlike that of other alkali halides, has been
measured over the whole transparent region. Using the
existing data on dn/dT and the parameters in tables 2
and 3, a least-squares fitting of the data to eq (19) was
carried out. The results, together with those obtained for
LiF, NaF, NaCl, and KCI, provided the basis for the
procedure discussed in subsection 2.2; see also figures
2 and 3. These results were used to predict the unknown
parameters of eq (19) for all the twenty alkali halides,
as given in table 5. With these parameters we can
construct a formula for calculating dn/dT for Csl.

dn __ 21—
2n 5 =—14.70 (n? — 1) — 5.53

2.464 N1 242.76 \*
(A2 —0.04752)2 © (A% — 26014.46)>"

(61)

-+

where dn/dT is in units of 107K~ and A in pm.
Comparison of the predictions of eq (61) and the
experimental data shown in figure 67 shows excellent
agreement except at two points, at about 0.30 and 0.35
um. From the fact that the constructed dn/dT formulas

always agree with experimental data at low wavelengths,
as shown in dn/dT figures of LiF, NaF, NaCl, and KClI,

" we believe that eq (61) gives reasonable estimates in the

low wavelength region. Equation (61) is confidently used
1o reduce the selected data to 293 K.

As listed in table 3, the ultraviolet abserption spec-
trum of Csl between 0.10 and 0.24 um consists of seven
absorption peaks. The infrared spectrum comprises
two fundamental absorption peaks, but the dominant
effect on the refractive index is due to the peak at
161.29 um. In the present work, the effects of all the
absorption peaks on the refractive index in the trans-
parent region are taken into consideration, and the
best fit equation is used to calculate the refractive index
of CsI at 293 K in the transparent region, 0.25-67.0 um.

0.68689 \*?
2 (0.130)2

0.26090 A2
A2 — (0.147)2

n?=1.27587 + X

0.06256 A2
A2 —(0.163)2

0.06527 A2
2 (0.177)2

0.14991 A2
A%Z—(0.185)2

0.51818 A2
A2 —(0.206)2

0.01918 A2
A% —(0.218)?

3.38229 a2
A2 —(161.29)%

(62)

where A is in-units of um.
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“Equations (61) and (62) were used to generate the  For refractive index:

recommended values of refractive index and its wave- Wavelength range  Meaningful Estimated
length and temperature derivatives. In the table of (jem) decimal place uncertainty, =
recommended values, more decimal places than needed 0.25- 0.35 4 0.0002
are given, for tabular smoothness and internal compari- 0.35-20.00 4 0.0001
son. In using valucs from the table, readers should 20.00—40.00 4 0.0002
follow the criteria given below. 40.00-50.00 4 0.0005
50.00-67.00 3 0.001
For dn/dT:
0.25- 0.35 1 0.8
0.35- 1.00 1 0.5
1.00-50.00 1 0.3
50.00~67.00 0 1

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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TABLE 83. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND
TEMPERATURE DERIVATIVES FOR Csl AT 293 K *

-dn/dT dn/dT X -dn/d\  duo/dT by -dn/dx  dn/dT
,311 B pm 10- K- pm n pm= 10~5 K pm n wm= 1075 K
0.250 2.26938 8.763S8 <~4.4E 0.550 1.79t51 0.20657 <-9.67 2.750 1.74478 0.00157 <-9.48
0.252 2.19248 8.14296 -5.,1% 0.560 1479250 0.19420 =9.€E 24800 1.74471 0.00450 <-9.48
04254 2.17676 7.59006 =5.7%4 0.570 1.79062 0.1828% =9.€E 2,850 1.7446% 0.0014% -9.48
0.256 2.16208 7.09518 ~6.23 0,580 1.78884 0.1723E ~9.€E 2,900 1.74457 0.00138 -9.438
0.258 2.1483% €.65010 <-€.65 04590 1.78717 0.16270 =-9.€E 2,950 1,74450 0400132 <-9.43
04260 2013545 €.24803 <7.01 0.600 1.7855C 0.15376 <=9.€4 3,000 1.7444T 0.00127 * -9.48
0.262 2.12333 5.88336 -7.32 0.620 1.78268 0.13780 -9.£3 3.050 1.74437 0.00122 -9.48
0.264 2.11190 5.55137 -7.59 0.640 1.78006 0.12402 ~-9.62 30100 1.74431 0.00118 -9.48
0.266 2.10110 5.24810 -7.82 0.660 1.77770 0.11208 =-9.61 3.150 1.74425 0.0011% =~9.48
0.268 Z.09089 4.97015 -8.03 0.680 1.77557 0.10167 ~9.61 3,200 1.74420 0.00110 -9.48
0.270 2.08121 4.71476 =-8.23 D.700 1.77363 .0.09246 ~9.60 30250 1.7441% 0.00107 ~9.48
0.272 2.07202 4.47935 -8.37 0.720 1.7718€ €.08433 -9.58 3.300 1.74409 0.001C3 =-9.48
0.274 2.06328 4.2€183 =-8.51 0.740 1.77025 0.07725 -9.53 3.350 1.7440% 0.001C0 ~9.48
0.276 2.05496 4.DEG37 <~B.EL B.760 1.76877 0.L7090 =-9.58 3,400 1.7439% 0.00097 <=9.48
0.278 2.04703 3487335 -8.75 04700 1476741 0406525 =9.58 3450 174394 D.00BY> -9.48
0.280 2.0394€ 3.69928 -8.8% 0.800 1.76€15 0.06018 =-9.57 3.500 1.74390 0.00092 =-9.48
0.282 2.03222 3.52722 -8.9% 0.820 1.76500 0.055€%F <-9.57 3,550 1.74385 0.00093 ~-9.uB
0.284 2.02530 3.38578 -9.0% 0.840 1.76392 0.05155 <-9.5¢€ 3.600 1.742817 0.00087 -9.48
0.286 2.04867 3.2441T1 -0.00 0.860 1.7620F 0.04785 -9.5€ 34650 147437T 0.00085 =-9.48
0.288 2.01232 3.11135 -9.1F 0.880 1.76201 O0.04451 -9,5€ 34700 1.74272 0.00083 <-9.48
0.290 2.00622 2.98675 =-9.21 04900 1.7611% 0404147 =-9.55 3.750 1.74368 0.00082 -9.48
0.292 2.00037 2.8€9€3 ~S.27 04920 1.7603% 0.03871 -9.5% 34800 1,74364 0400080 =9.47
0.294 1.9947% 2.78938 -9,32 0.940 1.75960 0.03€13 -9.55 3.850 1.74360 0.00078 -0.47
0.296 1.98932 2.6%545 <-9.3€ 0.960 1.75890 0.03289 -9.54 3.900 1.7435€ 0.00077 -9.47
0.298 1.98411 2.5%736 =-9.40 0.980 1.75824 0.03178 <-9.54 3.950 1.74352 0.00075 =-9.47
0.300 1.979039 2.464LEE <-9.4% 1,000 1.75763 0.0298% =9.54 4e000 1.7434% 0400074 <9447
0,305 1.96731 2.25399 <9.51 1.050 1,75€24 0.025€5 =9.53 44050 1.74345 0400073 -9.47
0.310 1.95651 2.0€932 -9.57 1.100 1.75505 0.02222Z =-9.53 40100 2.7434T 0.00072 -9.47
0.315 1.94658 1.90€44 -9.62 1,150 1.75401 0.01938 -9.52 66158 1.74338 0.00070 -9.47
0.320 1.93741 1.7€199 =Q,¢€€ 1.200 1.75310 0.0170T -9.52 4.200 1.7433% 0.000€3 -9.47
0.325 1.92893 1.62223 -9,63 1.260 1.75230 0401502 -9.51 44250 1.74331 0.000€8 -9.47
0.330 1.9210€ 1.51793 -9.71 1.300 1.75160 0.01233 -9.51 4.300 1.74327 0.00068 =-9.47
0.335 1.91373 1.41425 -9.73 1.350 1.75097 0.01189 -9.51 44350 1.74324 0.00067 ~9.47
0.349 1.90690 1.320€6 =-9.7% 1.400 1.75048 0.010€65 -9,51 4e400 1.74321 0.000€6 =-9.47
0.345 1,90051 1.23587 -9.7€ 14450 1.74990 0.00958 =9.50 44450 1.74317 0.00065 <9.47
0.350 1.89453 1.15880 -9.77 1.500 1.7494% 0.C08€5 =-9.50 4,500 1.74314 0.000€65 -9,47
0.355 1.,88891 1.0885% =-9.7F 1.550 1.74903 0.0078% -9.50 4550 1.7431T 0.880€4 ~9.47
0.360 1.88363 1.0243T -9.7% 1.600 1.7486€E 0.00713 -9.57 44600 1.7430F 0.000863 -9.47
04365 1.8786E 0.9€541 -9.7F 1.650 1.74332 0.00651 <~9.50 44650 1.7430F 0.000€3 =9.47
0.370. 1.87397 0.91128 =~9.78 1.700 1,74801 0.00596 =-9.50 4e700 1,70430Z 0.00062 =-9.47
0.375 1.86954 0.8€143 <-9,73 1.750 1.7677Z 0.C0547 -9.50 4e750 1.7429€ 0.000€2 <-9.47
0,380 1.8653% 0.8154T -9.7% 1.800 1.7474% 0.0050% =9.4% 44800 1.74295 0.000€61 -9.47
0.385 1.86138 0477262 <-9.7¢€ 1.850 1.74721 0.00465 =-9.4§ 4,850 1,74292 0.00061 <-9.47
0.390 1.85762 0.723235 -9.72 1.900 1.74693 0.00430 -9.49 4,900 1.7428% 0.000€1 -9.47
0.395 1.8540% 0.69670 <9.7% 1.950 1.74€78 0.00299 -9.4%S 4958 1.7428€ 0.000€0 =-9.47
0.400 1.85064 0.6€2€0 =-9.7% 24000 1.74653 0.00371 -9.4% 5.000 1.74283 0.00060 =9.47
0.420 1.84433 0.6€113 -9.77 24050 1.74€41 0.G0346 =-9.4% 54100 1.74277 0.00059 -9.47
0.420 1.83855 0.5475% =9.7% 2,100 1.74€25 (€.08223 -9.4% 54200 1.74271 0400059 =9.47
0.430 1.8333F 0.5004F -9.7% 24150 1.74609 0.00302 =-9.4% 54300 1.74265 0.00053 -9.47
0.440 1.R2857 0.458827 -9.7% 2,200 1.7459% 0.0020T7 -9.43 Se400 1474260 0400058 =947
0.450 1.82417 0.42192 <-9.74 2.250 1474581 0.002€6 =9.4% 5500 1.7425%F 0.00058 =947
0.460 1.82012 0.389(5 -9.73 2,300 1.74568 0.00251 =-9.439 S.600 1.74248 0.00058 -9.47
0.470 1.81637 0.359€5 -9.73 "2.350 1.74555 0.0023€ ~-9.4¢ 5.700 1.74242 0400868 -9.47
0.480 1.81291 0.33328 -9.77 2.400 4.7484T 0.0022F -9.4% 5.808 1.7423T 0.00058  -9.47
0.490 1.80970 0.30950 =9.71 2.450 1.7453T7 0.00211 -9.4% 5.900 1.74231 0400058 -9.47
0.500 1.80672 0.28802 <-9.70 2.500 1.74%23 0.£0200 ~9.48 64000 1.74225 0.00058 -9.4E
0.510 1.80393 0.26855 -9.€3 2.550 1.7451F 0.00190 -9.48 64100 1.7421T 0.00058 -9.4F
0,520 1.8013% 0.25088 -9.69 24600 1.7450% 0.C0181 -9.48 6.200 1.7421T 0.0005F -9.4E
0.530 1.79891 G.23476 ~-9.63 24650 1.74495 0.00172 <~9.48 6300 1.74207 0400058 -9.4E
0.540 1.7966% 0.22005 <=9.67 2,700 1.74487 0.00164 =9.48 6.400 1.742027 0.00053 -9.4E
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TABLE 83. RECOMMENDED VALUES ON THE REFRACTIVE‘INDEX AND ITS WAVELENGTH AND
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A n -dn/d)x dn/dT A a -dn/d\  dn/dT Py n -dn/d\  dn/dT
um pm~t 10-5 K- pm pm=t 10-5 K-l pm o=t 105 K-
€.500 1.74196 0.00853 =-9.4E 15.000 1.73478 0.00445 =-9.35 . 37.500 4.68E8E 0.00323 -8.72
€.600 1.764190 D0.00059 <~9.4€ 15,200 1.73455 0.00117 =-9.3% 38,000 1.68%523 0.00323 -8.€3
€.700 1.76184 0.0C0€D <-9.4€ 15,400 1.73431 0.00118 =-9.3% 38.500 1.68358 0.00334 -8.€E
€.800 1.76178 0.00068 ~-9.4E 15.600 1.73408 0.C0120 -9.3%E 39,000 1.6818% 0.00340 <-8.€62
£4900 1.764172 0400060 =9.4€ 15.800 1.73383 0.00122 -9.38 39.500 1.€8017 0.00346 =-8.55
7.000 1.7416E (0.000€1 -9.4€ 16.000 1.73355 0.00123 =-9.38 40,000 1.€7843 0400352 =8.5€
7.100 1.74160 0.00061 <-9.4€ 160200 1.7333% 0.00125 -9.38 40,500 1.67€6E 0.00358 =8.53
7,200 1.7415% 0.000€2 <-944E 16.400 1.73309 0.00126 -9.37 41,000 1.67485 0.00364 =8.43
7300 1.76147 000062 <9e4E 164600 1473284 (0.C0128 =9.37 414500 1.67302 0400370 <=8.4E
7.400 1.74141 U0.000€2 -9.4E 16.800 1.73258 0.00129 =-9.37 42,008 1.6711% 0.00376 <-8.42
7.500 1.7413F G§.000€3 =-9.4€ 17.000 1.73232 0.00431 -8.37 42.500 1.6692€ 0.00382 -8.38
7.600 1.7812% 0.00C€3 =Go4E 17.200 1.7320€ ©0.£0233 -9.3E 43.000 1.€6733 0.00388 -8.3%
74700 1.74122 0 000€% ~9.4€ 17.400 1.73179 0.0013% =9.3E 43.500 1.66537 0.00395 -8.30
7.800 1.74116 O0.0C0FL =Q.LE 17.600 1.73152 0.C00136 ~-9.3E 44,000 1.66338 0.00401 ~-8.2€
7.900 1.74109 0.00065 =-9.4E 174800 1.73124 0.00137 ~-9.3% 44,500 1.6613€ 0.00408 -8.21
8.000 1.74103 0.000€6 =9.4% 18,000 1473097 €.00139 -9.3F 45,000 1.65930 0.00415 <8417
24100 1.7409€ 0.00066 -9.45 18.200 1473069 0.00141 =-9.3% 45,500 1.65721 0.00421 -8.12
84200 1.74090 0.0080€7 <-9,4% 18,400 1.7304% 0400142 ~9.3% 46,000 1.65505 0.00428 <-8.08
8.300 1.74083 0.000€7 -S.45 18.600 1.73012 0.0014&% =-9.3% 46,500 1.6529T 0.00435 -8.03
84400 1.7407€ 0.000€8 -9.4% 18.800 1.72983 0.00148 =-9.3% 47.000 1.65073 0.00442 -7.S8
84500 1.74089 0.00068 =9.4% 19.000 1.72954 0.00147 =9.33F 47.500 1.64851 0.00443 =-7.92
84600 1.74063 0.000€9 =-9.4E 19.200 1.72924 0.00143 -9.33 484000 1.E4E2T O0.0045E ~-7.87
Ba700 1e7405€ 0+00070 =9e47 19400 1-12092 c.ousi -9.39 404500 1.64394 0e004CH -7-6‘1_.
2.800 1.7404F 0.0007C =9.4E 19.680 1.72864 0.00152 =9.32 49,000 1.64161 0400471 ~7.78
2,900 1.74042 0.00071 =9.4% 19,800 1.72833 (0.00154 =-9.32 49,500 1.6392F 0.00479 -7.70
9.000 1.7403% 0.00072 -9.4% 20,0800 1.72802 0.0015€ =-9.22 50.000 1.863€82 0.00486 =7.84
9.100 1.74027 0.00072 <-9.45 20.500 1.72723 0.00160 <=9.31 50,500 1.€E3437 §.004S4 -7.58
2.200 1.74020 0.80073 -9.4% 21.000 1.72€42 0.0016% =9.30 51,000 1.63188 0.00502 =7.51
94300 1.74013 0.00073 - 4% 21.500 1.72559 G.004€8 =-9.2% 51.500 1.€293E 0.00510 =7.45
S.400 1.74005 0.0007% <~9.4% 22.000 1.72474 0.C0172 =-9.28 524000 1.€267C 0.00518 <-7.38
€.500 1.73998 0.00075 ~9,4L 22.500 1.72387 C.00177 =-9.27 52,500 1.€2418 0.00526 -7.31
. 94600 1.73990 0.000875 <~G.44 23.000 1.72298 0.00181 <~9.2€ 53.000 1.62153 0.00534 =-7.23
C.700 1.73983 0.00076 ~=9.44 23.500 1.7220€ (0.00185 ~-G.2% 53,500 1.61884 G0.005%3 -7.16
9.800 1.73975 0.00077 =-S.4& 244000 1.72112 0.€01¢0 =-9.23 54.0008 1.£1610 0.00551 -7.88
2,900 1.73967 0.06077 <=9.4%4 24.500 1.7201€ 0.00194 ~9.22 54.500 1.61232 - 0.00560 =-7.00
10.000 1.73960 0.00078 -9.4% 25.000° 1.71918 0.£0198 -~9,&1 55,000 1.61050 0.00563 =-6.%2
10.200 1.73944 0.0C080 ~-9.4%4 25.500 1471817 €.00203 -9.2C 554500 1.60764 0400578 =6.84
10.400 1.73928 0.00081 =944 264000 1.71715  0.00208 =918 564008 1.60473 0.00587 -6.75
10.600 1.73911 0.00082 -9.4% 264500 1.71610 0.00217 ~-9.17 56.500 1.€0177 0.00596 =-6.E¢
10.800 1.73895 0.0008% =-9.43 27,000 1.71502 0.£0217 =-9.1% 574000 1.59877 0400685 <6457
11.000 1.73878 0.00085 ~9.43 27,500 1.71393 0.00221 -~9.1% 57.500 1.59572 0.00615 =6.47
11.200 1.73861 0.00087 ~-9,432 28.000 171281 0.00226 =912 58,000 1.59262 0.00625 =-6.37
11,400 1.73843 0.00088 -9.43 28.500 1.71167 0.00231 -9.11 58.500 1.58957 0.0063% -6.27
11.600 1.7382€ C€.00083 ~9.43 29.000 1.71050 0.00238 =-9.05 59,000 1.58€ZE 0.00645 =6.17
11.800 1.73808 D£.000Q¢ -9.4R 29.500 1.70931 O0.C0240 -9.08 59.500 1.58303 0.00€55 =-6.06
12,000 1.7378% 0.00062 -9.42 30.000 1.70840 ©€.00245 -9.0€ 60,0008 1.57973 0.006E5 -5.55
12,200 1.73771 0.00094 ~9.42 30,500 1.70€8€ 0.00250 =-9.0%4 60.500 1.57€37 0.00676 =5.83
12.400 1.73752 0.00095 -S.42 31.000 1.70560 0.00285 -9.02 61.000 1.57297 0.00687 ~5.71
12.600 1.73732 0.00857 -%.42 31,500 1.70431 0.00260 ~-9.00 61.500 1.56951 0.00698 <-5.E9
12,800 1.73713 0.00068 =-S.42 32.000 1.70300 0.002€65 =858 62.000 1.56599 0.00709 =-5.47
13.000 1.73693 0.00100 -Se41 32,500 . 1.70166 0.00270 ~8.9€ 624500 1.56242 0.00720 =~5.3%
13.200 1.73673 0.00101 =9.41 33.000 1.70030 (0.00275 ~-8.S& 63.0008 1.5587S 0.00732 -5.2C
13,400 1.73€53 0.00163 -9.41 33,500 1.69891 (.00280 -8.92 63,500 1.55510 0.00744 =-5.06
18600 1.7363Z 0.00184 =-Yo41 34000 1.€9750 0.00285 <-8.90 €44000 145513€ 000756 =%4.92
13.800 1.73611 0.00108 -9.41 34,500 1.€960€ 0.00291 =-8.87 €4.500 1.54755 0.00768 ~4.77
11,000 1.73589 0.00107 ~9.4¢ 35.000 1.€9460 0.00296 <-8.8% 65.00C 1.54368 0.00780 -~4.€2
14,200 1.73568 0.00109 =9.4C 35.500 1.€9310 0.00301 -8.82 65.500 1.53574 0.00793 -4.4€
14.400 1.73546 0.00111 -3.4F 364000 1.€9158 0.00207 =8.80 664000 1.53575 0.00806 =~-4.30
14,600 1.73524 0.00112 =9.4C 36.500 1.€£9004 0.€0212 -8.77 66,500 1.53168 0.00819 -4.i4
14.800 1.73501 0.00114 ~S.3% 37.000 1.e8848 0400317 -8.74 67.000 1.52755 0.00833 -3.3€

# In this table more decimal places are reported than warranted merely for the purpose of tabular smoothness and internal comparison.
For meaningful decimal placeés and uncertainties of tabulated values in various wavelength ranges, see the text of subsection 3.20. The
number of digits with an overstrike are not relevant to accuracy of the data.
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TABLE 87.

REFRACTIVE INDEX OF ALKALI HALIDES

COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR Csl

Source

Wavelength and
Temperature Ranges

Dispersion Equation
A in ym; p in em™

Rodney, W.S, [110}
1959

Vergnat, P., Claudel, J.

Hadni, A., Strimer, P.,
and Vermillard, F. [26]
1969

Present work
1975

0.29-53.0 ym
207 K

, 53-200 um
290 K

0.28-67.0 ym
293 K

0.34617251 X* 4+ 1-0080886 )
22 - (0.0220587)2 )2 - (0.1468)2

nt=1+

, 9. 28551800 A2 +0.39743178
A2 - (0.1810)2 A% - (0.2120)2

, —8.8605359
A2 - (161.0)2
- v;? (x/i2 -v?)
n-k’=¢ +Ld4mp, ———Fp—— ,
woy o V-0 + 62 vi 0
vitv 6 *
onk = T dmp; ————————
i e -vh) + 6 v ?

0.68689 A _0.26090 )
A2 - (0.180)2 )2~ (0.147)2

+--0,06256 )2 0.06527 22 _
A% - (0.163)2  a2- (0.177)2

n? =1.27587 +

0.14991 )? 4 0:51818 A2
3 - (0.185)2 32 - (0.206)2

4 0.0191827  3.38229 A
A2 - (0.218)2 )% - (161.29)?

*i=1,2; y; =62 cm, y,

=85 em™; 6= 0.07, 6, =0.15; py = 0.26, oy = 0.005; € = 3.22, €, = 6. 56.
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4. Conclusions and Recommendations

Experimental data on the refractive index of alkali
halides and its temperature coefficient are exhaustively
surveyed and reviewed. In addition, a number of
physical properties which are related to the dispersion
pheuomena are selecied from the open literature.

The distribution of the refractive index data among
the twenty alkali halides is not even. LiF, NaCl, KCl,
and KBr were extensively measured; NaF, KI, CsBr,
and Csl received reasonable care; NaBr, KF, RbCl,
RbBr, Rbl, and CsCl were scantily and limitedly ob-
served; while LiCl, LiBr, Lil, Nal, RbF, and CsF were
practically totally ignored, except at a single wavelength.

The situation is even worse in the case of the tempera-
ture coeflicient of refractive index. LiF, NaF, NaCl,
KCl, and Csl were scantily investigated over a sizable
wavelength range; KBr and Kl were measured only
over a limited wavelength region. No observation was
made for the remaining 13 alkali halides.

J. Phys. Chem. Ref. Data, Vol. 5, No. 2, 1976
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The purpose of the present work is to generate recom-
mended values on the refractive index and its tempera-
ture coefficient for all of the twenty alkali halides. This
objective is now achieved. Equations (23) to (62) were
constructed by either least-squares fitting of the selected
available data w eq (10) or by correlaiing the related
properties and empirical parameters.

Based on the dn/dT data of the five materials, LiF,
NaF, NaCl, KCl, and Csl, two interesting facts were
discovered (as discussed in section 2.2) and used to
predict the unknown parameters of eq (19) for all the
alkali halides. The results calculated by the constructed
dn/dT formulas agree very well with the available data.

Equations (23) to (62) were used to generate recom-
mended values of n, dn/d\ and dn/dT for bulk materials
at 293 K; these are summarized in figures 68, 69, and
70. 1t should be noted that the formulas based on scanty
or null data are subject to further modification and
expansion when experimental data are available.
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The technology related to high-power infrared lasers
is progressing rapidly and, consequently, there is
an increasing need for determining the effects that-ex-
posures to high-power laser beams have on materials.
Among other things, the refractive index of alkali halides
at elevated temperatures are needed. Unfortunately,
an exhaustive survey of the literature, as in the present
work, shows that refractive indices are only available
al about room temperature and at a few specified tem-
peratures such as that of liquid nitrogen, liquid helium,
etc. In a limited number of cases, the temperature
coefficient of refractive index has aiso been measured
in the vicinity of room temperature. Because of this
lack in high-temperature data, some of the recent effort
has been devoted to obtaining refractive indices at
elevated temperatures. However, these activities are
focused only on measurements at a few spectral lines
characterizing the lasers of interest. Consequently, our
basic knowledge of the refractive index at high tempera-
tures is still scanty. For the purpose of providing useful
data to modern science and technology, as well as for
the future development of optical devices, a well-planned
and systematic program of measurcment of the re-
fractive index for selected materials, including alkali
halides, over a wide range of temperatures and wave-
lengths is highly recommended.
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